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(54) HYDROXYCUCURBITURIL AND DERIVATIVE THEREOF, AND METHOD OF PREPARING THE SAME AND USAGE THEREOF 
(57) Abstract: 

PURPOSE: Provided are hydroxycucurbituril and derivatives thereof 
which are capable of easily introducing functional groups depending 

upon the usage thereof, and being used for various purposes. They OT 
are used to identify physiologically active materials, such as 
acetylcholine, in vivo, or to make clinical analysis or detect 
environmental pollutants as an ion selection material. CONSTITUTION: 
Hydroxycucurbituril and derivatives thereof are expressed by the 
formula 1, wherein A1 and A2 are as defined n the specification; X is i«» 
O, S or NH; and n is an integer of 4-20. 
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S S*0|H^A|¥3ibl¥§! ^ 3 ^Efll. 0IS2I Xiii^g S 3 g£g »I5»CK &3I Sf0|H^A|^5Hdl¥il % 3 ^£x1i£r §£011 CO 

si :^§}|g £gjc- 4= 2121 tru^aii zi mm oh^ aa. ses, s wsoii cae moi^^Ai^^di^^si oh^ goimoi 
cu^AHAtoi ^^ma. ota-iEh stoiH^Ai^ai^a §j 3 otHmm&ik a hi m 21 ^aii^ m^hi ejxioii ^ga^i ^ 

gi £ 213, ^^IgOHOil CHS gSHE ^^01 S^gJgS^S 01 g Dt^mH SEB. 01 S 2^ HW2| XH^^h g0|S*0i gj« g 

*!GIU ^3 2g ^H£| 2#0j| §§ 3^5* 01 £ *UAH^ 3Htttt 4- SACK 

□ SSE 
3 ill AH 

£ 18 g ^S2J 1,^011 1011 tB£l Sta@ mOI«AI¥?ldl[6]¥i! (CB[6] oh )2| X-£ ^3 721 UEiyi SESOjCI. 

g^SOl 31 £ ^ 3 ^0t£| ^eH^I^ 

S.^gg »0|E^A|^dl¥K §J 3 ^£XJ1, 0IMHI fll^^ra gJ 3 g£CHI ^^^A], SCI ^ Ail 5^1^^ g£0il 0>^ xl^xllM £31 
SE^ir ^ SmiH^A|^^dl¥^ ^ 3 ^£X|l£f 0IM2I Jjli^S §J Sf^gMSJ g£0jj 5101 CI. 

^^dl¥^^ 1905^ bil&!E(R. Behrend). 0FOIOi(E. Meyer). a<*(F. Rusche)0i! SjshOj ^^^Aj, ^^(Liebigs Ann. C 

hern. 1905, 339. 1)011 CCfs^ ^£1 3¥^(glycoluril)2f Uf^HI HM^GIISIEe S^(HCI) ^XH6K)ilA1 ^^Al^i §121 ^8 di, 01 

S EE»^, ^<^o^ ^oi3 ^§ ^EHS H 4= 2i2ia. 3dHU, 01 ^eiOllAH^ 01 Sf^gOl Cio H n N 7 0 4 -2H 2 02J m*\ 

±\m mmo\&Ji mm ?§5fS2oi ^?^^ gfsixi ^f«ci. 
;i98ia ^(w. Mock)^ ^^xng oi mmo\ o\#jm &&nm eoi nzim o\m ^□3ai aras c 36 h 36 n 24 o, 2 hi ^^a.§ 

i^feDfe A^M ^2DI X-d SI^SOII 3 751 ^21Sf^a(J. Am. Chem. Soc. 1981, 103 
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ndieo ssmaa. n * ^5Hdi¥[6]i!£i JH£i& »g ^soi sxiaacKDE 19603377 ad. 



7367). 318 01 fififeM ^9id|^[6] 



(.01* 2000^011 mo\M IPISUK g§ ^XfMB 3|^£i ^5Hdl¥[6]ii2] £151-01 ^3idl¥[6]^ OHJBf t§^l£" ^5H 

bi¥[n]^ (n = 5. 7. 8)H »S, g£|6^ 2f2|S| ^51 X-£ sliS2S tteiStS&CKJ. Am. Chem. Soc. 2000, 122, 540). 
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nE 4 LHX! 1221 4^0! Ch 

joi#2| ^dl^Pij $?£»SS XlSPPf 2*^ E+§?*IIM0l 20j 0|^CH£! steaoict. 

elk, xlSPPI- ESE! OlgSIOI Sag ^5Hdl¥ii! SSSPJ £§XI£J2iCKAngew. Chem. Int. Ed. Engl. 1992. 31, 1475). 0| te 

^oii siwe, cioiiggaia*s:n!- SB»eii8iE»2i emoi a* jh°i poHEHncioiiiigai^iioi ubim ois eiPKHiis^di^ 

[5} ? i!{decamethylcucurbit[5]uril}M 
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?9ieH£jOICh SEth xl^2 ^5Hdl¥H ^SExIM 

8K°s n xh^soi oh¥ ^smo. 



xi eau en 01^21 ^§;ni tssfb 3301 goimxi ®o\m oia s*^e§2i g£ 
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^ Waoi ot¥nxf mt: JHtMz= £Pi ^xjigee mmmo\ §2011 cuisj^i xi^xiim twi ^ zitz moi2=iAi^5Hdi¥iJ s n 
^ksoi oi¥nx> shfe a§ 21^3 mm- £Pi »oi«ai¥^hi¥« sj 3 #23121 xii£ »is»fc 201a. 

B kS0l 0I¥Ha> »fe EE QB HfX-jl^ £PI 5|0I2H|AI¥31 dl¥H S! H #2x1l§ Olgei: 1§2M H3«fe ^01 CI. 
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Av^|A.g, n^HHJ A,2f nJHSI A 2 lf2J ^CH£ SfUb, SFOIE^API SE^ X\g& SE^ d|X|^2 C1-C30SI »^^API. C1-C30£>J ^^ly^AI 
3|.-»»a £^ dlXl^Q C1-C302I »9IW^API, Xl^a SE^ dlxl^a C2-C302J ^^Sy^^^API, xl^S EE^ dlXl^Q C1-C302J 
EI^SH^API, xli^a SE^ dlxl^a C1-C302I ttUEIS^API, xl^a SE^ dlxl^Q C1-C30H] 6^0IH^A| XISS SE^ dlxl 
C1-C30°i &W9mHJ\. ^i^a EEZz dlxl&EI C1-C302J OfOI!nttll«API f Xl^a SE^r dlxl^a C1-C302) 0|-QlkLttCIEI2ttSI^ 
API, xl^i! SE^ dlxl^a C5-C3021 AhOI«S»H^API. x|^9 SE^ dlxl^a C5-C302I 8|IEI£A(0|*£ttU^API, xl^S SE^ dlxl^ 
@ C6-C302J Om^API, dIXI* SE^ xl^S C6-C202I O^SS^API. Xl^S SE^ d|xl^£! C4-C3021 811 Ell SOU! ^ API, dlxl^ SE^ 
xl^a C4-C202J §|| Ell £ OH tttt^ A p|; xl^S EE^ dlxl^S C1-C302J xl^S SE^ dlxl^a C1-C302I »3IIWEI2^| f W» 

& £^ dlxl^S C1-C302I »3IWEI23|, xl^a SE^ tilxl^a C2-C302I 3[^^U El 231 . 



2006/3/16 



2 



WIPS PIView 3.3.3.1 



• • . Xl£*9 SE£r dlxl^& C1-C30SJ 

EIS23I. X|^Q EEfe dlxl^S C1-C302J Xl^9 SE^ dlxl^£ C1-C302I ft} OJ A| SB El 22| . Xl^S SEi= dlxl^9 C1-C302] SMJ*!i! 
EI2^|, xl^E! dlxl^S C1-C30°l omi!c*BEI25l. xl^£j SEfe dlxl^S C1-C30°l 0KHic»HH2ttHEI2:?l. xl^S SE^ U|X|» 
@ C5-C302I A}0IBSa»EJ29|. Xl^S £E^ dlxl^S C5-C303 8Hei£A}0|gS»aEI2^l, xl^S SE^ dlxl^S C6-C302I 0^EI2^I 
. d'lxl^ SE£r Xl^S C6-C202J 0JBSBEI23I. XI^S EES= d|X|^£ C4-C302I 8II Ell SOU! El 231. dlxl^ SE£r Xl^9 C4-C202J SHEWS 
0}H»HEI25|: xl^9 5E^ HlxISS C1-C302I SttOJB!3l. xl£9 SEfe d|xl^£ C1-C302J »3HM0}E!3I. xl^S 5E^ dixl^9 C1-C30 

fe3iyoi-ei^i, xi^9 dixies C2-C302I 3}saysao}ei^i. xi^@ se^ dixi^Q ci-c30°4 Ei2»tiote!?i. xi^s se^ uixi 

^S! C1-C302] xl^@ SEfe dlxl^S C1-C302] SlOIE^AI&tJO^I, xl^@ EE^r dlxl^S C1-C30°J UUftlHOte!?!. xl§^9 EEi= dlxl 
C1-C30°J OtOlicttUOte!?!. XI SEifr dlxl^£i C1-C302J 0mihLS^EI2S^0FEJ:>l, xl^& EE£r dlxl^S C5-C302J AlOIMSg* 
«i<5je!3l. xl^S SE^r dlxll^S C5-C30°l mB\^M0\m£.m^0t211\, x|£^ SE^ d|XI«S C6-C30°J OHIOhSi^L dl£l» SEJ= xl^S C6 

-c;2opj o\me*mot°iD\. x\&m se^ dixi»s C4-C30°j ma\^omomD\. hixis* ee^ xiss C4-C202j 8iiEiison!SMJOFei:M;s oi^ch 

2 &2S¥EI A j^9H, 



udui^l A,2f A 2 ^ 4-^(H)0|H, X^ Xi= O, S SEi= NHOIH. n£ 4 LUX! 20PJ §4=0|Cf. 

g ¥ SI «H 31^3 = 5S SA|£J^ 5}0|H^AI¥^d|¥12| Sisf SE^ ^e^gff £111 

Shi 1S SAISfe 8fO|E^A1^31dl¥t! EE£f □ ^E*ll°l fllSSeiOII 2I8F0I 0l¥OI£!Ck 
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#31 *! 3. A, 8 OR, 012. A 2 ^ OR 2 0II2, O. S SE^ NHOIH, R, Hi- R 2 ^ ^312*01 4^^. EE^ d|x|^9 C1-C302I 

xl^^l SE^ dlxl^a C1-C303 tt^llU^I. xl^@ SE^ HlxISS C1-C30SJ <£3\*dJ\ t X\m& SE^ dlx|^& C2-C302J ^ay^^l, xl 
EE^ dlxl^e C1-C302J EI2ttH5|. xl^3 SE^ dlx|^@ C1-C302] BTUEIS^I. x|^9 EE^ dl Xl -C30P4 S^API, Xl&£! 
EEfe UIXISQ C1-C302] ftmi^^AI^^^I, xl^£ EE^ dlxl^S C1-C302] SB^i^L x|^£ SE^ dlxl^9 C1-C302] OWIicttH^I. xl 
dlxl^S C1-C302J 0K)l!r:»SJEJ28rSPI v xl^S SE^ dUI*@ C5-C30°J AWI«S»«9|. x!^-^ EE^ d|xl^9 C5-C3021 8D 
EU^MOIMS^^^L xl^S EE^ dlxll^S C6-C3021 O^^l. dlxl» SE^ »*S C6-C20°4 O^HttU^I, EEfe tilxl^S C4-C30°J 

«B^IS0}H5I. dlXI» SE^ Xl^S C4-C202J ftllEit£0}e»U?l£ 01^015! 52^^Ei n£ 4 LHXI 20°4 S^OIP^. 

{ 

li SA|£I^ mOIE^AI^^dl^^ EEfe Zl ^£^21 Xil£^SOII 215K)i OI^Oj^lD. 
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A1fe SRi 012, A2^ SR 2 0II1, X^ O. S EE{= NHOIH, R, HI R 

&3il2i0| 3*±, X|^S SEfe dlxl^S C1-C3021 x|€>@ EEfe: blXl^S C1-C3021 Wr3\\H3\, xl^£! SE^ d|xl&£ C1-C30 

oj ^5iy^l, xl^£ EE£r blxl^e C2-C302J 9f5 a yo^ ;j) mx|£t@ C1-C30°l El 28*31. xl^Q SE^ dlxl^S C1-C30 

°l -WttEIS^I. Xl#E! SE£r dlXl^@C1-C30°i B^API. xl^@ EEi= dlx|^@ C1-C302J SK)IH^AIB&3I. Xl^3 EE^ dlxl^^ C1-C30 
oj o^A.^^j x\&& EEfe dlxli^E C1-C302I OmilcttH^I. x|^9 EE£r dlxl^S C1-C303 0}OI!cttUEI2ttU2l. xl&@ EE^ dlxl» 
S C5-C3021 AtOIBSBCOI. xl^£ SE^ dlxll^ C5-C302J 8!EII£At0ia£tttt2l. xl^9 EEi= dlxl^^ C6-C30E>] OHPI. UlxIS* EEi=r 

afes C6-C20°j otaata^i. xi^e se^ dixit^a C4-C3021 nasotv?!. bias se^ xi^a C4-C20°i siaiso^sa^is owoia 

^£2^¥EH fiSSEia. nS 4 Ml XI 209] 34=01 Ch 

S WSS| ¥ 3|^*! Hf JHIfe £fl 5^ SAIBfc 6^0|«AI¥^dl¥§!e Oh°i StfTBjIt B*g»te 51 ^§2? 8fe IS 

SA|£1^ S*01H^A|¥^dl¥l! EE£r H $*£»|2] HI Oil S|»0| Oi^CH*!Ch 



I? x =j| 

' HO-}— ^-OH 
— ; N^N-CH 2 - - 
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N^N— CH 2 - 

A 1 -^— (-A 2 
N^N-CHj- 

x - 1 


1 

n 



«3lA!S. A, b NHRi 012, A 2 fe NHR 2 0IH, O, S EE^r NHOIH, R, j» R 2 AiS B 312101 4^, Xl££! EE^ dl£l&@ C1-C303 gMU^I 
, xl^a £E^ blxl^a C1-C302J 813IM?I. xl^S SEfer blxl^S C1-C302J Xl^S EE^ b|xl^& C2-C302J ^ey^^l, xl 

£Q £Jrr blxl^a C1-C302I EI2»B^I. xl^S SE = dlxl€hQ C1-C302I &HEIS3I, xl^£± EE^r bl xl^SCI -C302J SmAPI, xl^& 
SE^ blxli^S C1-C30S] 8K>l = *A|»*J3l f xl^S EEi= dlxl^S C1-C302I SMItf B^l. 9E^ dlxl^e C1-C30SJ 0|-D|ic»H5l. xl 

&e EE^ dlxll^S C1-C302J OWIJeBHEISBHPI. xl^@ SE^ dlXl^S C5-C302J AhOIBSSB^I. xl^£ EEfe blxi^^ C5-C30SI 6il 
BlflAKMBSBB^I. ^I^S b|x|^9 C6-C302J OHI^I, dlxl* Xl^^ C6-C202J O^HBU^I. xl^2 EE^ dlxl^S C4-C302J 
80EIISOFB3I, blxl» SE^ x|^^ C4-C20S] SBEIISO^Btttt^lS 0I¥012 ?2f¥0 ^^£12. n8 4 UiXI 205J §4^0ia. 

g.Wssi Kmm moi^^Ai^^di¥^ ee^ n oi^<y^^ *Hgs^ at is£^ ois ^ ah chi 

sishoi oi¥CH^a. 

oisk e bbb &Mmi\\ ^n[D\^ mo. 

5hOIE^A|^^|dl^i! SE^ □ ^£Xll^ 5^1 1S SAj&Cf. 

<sl^^ 1> 



2006/3/ 16 



4 



WIPS PIView 3.3.3.1 




] A 1 -f-(-A 2 

4— NyH-CH,- J 
[L X J " 

6f3l±ig. nJHSJ A, 3} nJHHJ A 2 e2| ^ CH ^ 8HJ-fe, 8K)IE^API EEi= Xl^9 SE£z dlXl^S C1-C302J ttB^API. XI»S EEi= d|xl^9 C 
1-C302I &9fly^API. xl^S 9E^ dlXl^Ei C1-C302J »3iy^API, Xl&@ SE£=r diXl&S C2-C302I ^sy^^AI^I, xl^£ EEfe 
dIJklSe C1-C302J EI2»H*API. XI€*S SE^ dlXISS C1-C302J SHIEIS^API. X|^£J SEfe dlXl^S C1-C302J 8fOI «A|S*IJ^A| 
3l.iXI*S SEi= d|x|^& C1-C303 UfifilB^API. xl^S EE^r dlxl^S C1-C302J OtOlicttU^API. xl^& SE^ dlxl^S C1-C302J 
(»di|ici*HEJ2»I^API. xl^& SE^r dlxIM^ C5-C30SJ AK)l8£aH^API. Xl^9 SE^ dlxl^@ C5-C305I 8BH£AK)IB£tt*I^AI 
51 ixl^& EE!= dlxl^S C6-C302I (NMAPI, tilflfi EE^r xl^S C6-C202I OtttffU^API. Xl^Q EE£r dlXl^S C4-C302] oil Ell SOI- 

b^api, uine ee^ «»s c4-c2oe>i ohehsohisij^api: xi *@ se^ uixi^e ci-c302i »bei23i. xi^£ se^ dixies ci-c3o 

2| Xl^S SE^ dlXISS C1-C30SJ »3UyEI23|. Xl^£ SE^ d|x|^@ C2-C302I ^SSy 8HUEI22I. Xl^S EE^ Ulfl« 

9 bl-C302| EI2BBEI23I. XI 9E^ dlxl^S C1-C30°1 xl^S SE^ dlxl^@ C1-C302I »OIH^A|»iJEI2^l. x|^9 SE^ UlXIff 
9 bl-C30°l ttUtiHEIS^I, xl^2 EE^r dlxl&S C1-C302] (»OI!*»BEI23| B xl^S SE^ dlxi^S C1-C302J Omi!n»*EI2»«EI2 
21 jxl^9 SE^r dlxl^9 C5-C302J A|-0IB£8M1EI2?I. xl^S EEfe dlxl^S C5-C303 81 HI£AK)IB£ail EI25I , xl^9 EE1= d|x|^9 
C6-C302I OH! El 251. dlxIS* £fe xl^S C6-C202] OtHBUEI2?l. xl^& EEJ= dl«*@ C4-C302! 8]| Ell SOU! El 251, dlxl£ EEfe xl 
C4-C20°l «|EIIS0HJ»UEI25|: x|^9 EE}= dlxl^S C1-C302I SfiCHSPI. xl&Q SEfe dlxl^S C1-C30°] &31I k! Ol-ei^l . xl&S 
EE£f dlxl^S C1-C303 &3iy<ttePI, xl^S EE^ dlxl^E C2-C30^ ^ = Sy»aOhSPI, x|^2 SE^r dlxl^£ C1-C302J EI2SS0* 
E!3I. x|^£ EEb dlxl^S C1-C305I xl^9 EE^ dlxl^S C1-C302J SK>l = ^A|gTIJ<»ePl f xl^3 SE^ dlxi^S C1-C302J ttUAtHOI- 

eiii, xi^9 ee^ dixies ci-c3osi otoitSBojeiPi. xi^s se^ dixies C1-C302J omiin^^Ei2^^o^5i, x\mm ee^ aixi^s 

C.4-C302I AWiasaBOJB!^. Xl^e EE^ dlxl^Q C5-C303 8||EIISAfO|gSSSOtei5L Xl^9 EE^ dlXI&S C6-C302J o^om^i, 
dlill^ EE^ x|^& C6-C202J Otm&%lO\21D\, Xi^9 EE^ d|xl^9 C4-C30SJ dllEII^O^O^^I , dlxi^ SE^ xl^S C4-C202] 5j|Ej|^0h 

UCHXI^ A, I]} A 2 ^ ^^(H)OIH, O, SSE^NHOIH, 4 LUX! 20 2\ *J^O|CL 

Ah^i ^§fAi 12) mOIE^AI¥^dl^^ ^ 3 ^£X]|S] OIISAI. §PI 2 UIXI 4^ SA|£|fe fttTBB M ^ 

2 




^Pl^ie, Ri 31- R 2 
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til XI 

n5i 

I 

A|£| 



• A1S SJHSiOl 4^. Xl^S EE^r d|xl^£ C1-C303 X\&& SE^r dlXISS C1-C302J »30U?I. Xl^S SE^ 

C1-C302J V3\U1\. X\&& SEi= dixl^S C2-C302J 5^Syii^, Xl^S SE£r tilxl^^ C1-C30SI EISS^I. Xl^& 5E£r 
C1-C302J »SIEI8?I. XI^S EEJ= dl XI ^QCt -C302J »»AP|. Xl^S SEi= dlxl^Q C1-C302I »0| ^^A| &%1D\ , xl^& SEi= 
C1-C302J x|^£ SEi= dlxl&S C1-C302J omiicBll^l. SE^ tilxl^S C1-C302J 0tQI±c8t»EI2grU3l. xl 

SE^ dlxJ^S C5-C302J A^Oie^^^^l. xl&E! SE^ d|Xl^£ C5-C30SI SBHISA^IgSaS^I. X|^^ SE{= dlXl^S C6-C302J 01 
, dlxl» SEi= xl&@ C6-C2021 OtHttfj:?!, xl^S SE^ dlxl&£ C4-C3021 8DEfl£0tH?| a dIXI* 5E^ xl&@ C4-C202J 8UE1IS0I-BI 
31 S OI^POI*! £o^¥EH £^SH, Xi= O, S SEi= NHOIH, nS 4 UIXI 203 §4*0|C*. 

1£ HAI£|^ SWIE^AI^:Hdl¥§! K 3 ^SxllSI ?*1l*!oi QllSfe 2 UIXI 42| SWfl OISI0II, 8-1 IS S 



8 




92**! 9 



~ t1 

-N^N— CH 2 - J 

■N^N-CHz-- 1 
X J n 



§M>>*i 10 



X 

'N N-CH 2 



■N 



^N-CH 2 
X 



X 

N N-CH 2 
N^N-CHa 



J a 



I 



Jb 



2^*i 11 



X 

N N~CH 2 

Rl0> ) t" OR 2 

N^N-CH 2 

X J a 



I 



X 

X 

— N N~CH 2 
H"^ ^"H 

L X J b 



*qi*ie. X, n, R, Si R 2 ° 6teS dh2f 1*11. a£f b2| 4 LUX! 2001 Lh 

sksSI »Sf&| 12J ofOIE^AI^dl¥i! * □ ^X]\m mm 6PI sf&MMOl df^Sfa. 

2 UIXI 40IIAI, n8 5 UIXI 10, R, a R 2 ^ AisL BUSIES ¥1^1, VIOI (HSBH^I). HSEiy^l. C1-C30 ttCl«AI3t 

say^i, ci-c302i i^3f2£y;i se^ ci-c30si ohonnS^Jiei sn^ee m ^ 910. 

S WS21 5S 3AI£|^ of0|^^A|^9idl¥l!g 5hO|^^A|^IM ^ 9iO\M OIS£j ^^sJ-^g ^ Bl^^stVim mm mmM 

xl^Xliee 4= 2^^l CD! ° Oil 321 2!IgO^ 0H¥ ^g?|5^C|. 

i^^|2J 6*0IE^A|^dl¥i!e OlgmO^ mOIE^APIOII Xl^xlie sI^^HJ OIIS^. 9^^ f 2 LHXI 4011 Ai X=O f n=5-8, Ri 31 R 2 

^ ¥^^12] SfSMM, X=0, n=5-8, R, =R 2 =^^^I21 X=0. n=5~8, Ri =R 2 



=omi^(9^eyon^^i)ei mm\ 



^ sick 



a^3|. moii net gan£^^ ii ^ omsf. ^^igoHei ciohk*^ak>ie. oh^^m^bioie, chi&^oii ch» g§HE^^ 
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S W § Oil AH Apg£lfe X|^:>I2J blxl^S C1-C302J %>%±J\9\ =?M^21 OilSfe Dim. OH!, H^U, n-^H, OI£¥«. sec-^B. SOU, iso-OI- 

^ ,i «ii ^ , £qia (> §i e 4= 2J3, £>oi ^^^i § oi^sj 4^ ^xf^ trs2ii £!xl si API. u^?i, aio^^i, omiE3i. 

OmiPt^l, aiE£f£i. aiE£*E, B[^MD\U 32| g, SE^ 32] S, 2i<^ Ei= 321 S, SEb C1-C202I S^lk^l, i^iy 

3|, ; .C1-C202] SOaStttt^l. C6-C202] OUPI, C6-C202] OtBttCPI. C6-C202J 8HBI.£0}B?I. SEfe C6-C202] 3IIEil£OH!Q*fl:>l£ XI 

1 W SIP. 

< 

sWbmai Mgsib xi^oiej dixi^e C1-C302J saiy}i e^ s^iyjib saj^ bf£i as 1*1^121 gzioiu e« iieoii 01 g 
ai>om &sbbb 21012m. oii^ah^ o\\m&. ¥i*a!, 0**111*2! §01 21a. oib aaiy^iu i^iy 

91 e ^che 01^21 ^^xfbr i^zh^xk ai^^Api, u^^i, aio>e:m, omi^Ji, omiPEJi, aiEa^i, siee*^, 9*s«6Piu 

3^1 °- a&<«IU 32] «, oi^OIU 321 S, E^r C1-C202] tt?l|y2|, 8T3IU3I. C1-C202] 8flE9£ttU?l. C6-C202] OHI^I. C6 

-C202j' 0|-HSr«^l. C6-C202] 8HEHSOtH^I. Ei=r C6-C202] MEIISOtBttSPIS xl€*i* 4= SAP. 

s&aoiiAi Afswt xisuiei C2-C302J ahsfiyaa^ife g bsoiiai Atsstc xis^iei 02-03021 ^=sysiJ:?isi ^xii^e! wist 
oMnB3i(^=syoiiB:>i). ¥EjiPi(^£yH^u), ^PESPio^ey*!^), sa^ina^io^sysaai) soi sm. ^i 3f=syi 

XCjlS »U OI^2J 4=± 2!Xf^ C1-C302J StU^IOH/H ^± £!Xf2} 0^:>[Xi^ 2|e xl&H 4^ SIP. 

skgOilAl Ahg5fe X\&1\21 C1-C302J EI2&fi3lfe PE¥IPt. EI2*B3I. PEH^iPl §0| SIP. C1-C302| ElfittSJISSI 4=4: 
^X}^ C1-C302J ST 8? I Oil /d 4*4: ^Xf2f t»S3W£ 2|g XlftUIS Xl&M 4= SAP. 

s ^soii/d Atsst= xit^iei ci-c302j m^E]mj\9] =?nm°i o\\^ ^uei^i, ^m&mD\ mo\ sin, ci-c302j au 

EI#^ie2J 4^^ differ ^Ol C1-C302J ^^^lOIIAH 4=^ ^XfSJ- D^^XIS Xl^^l^ Xl^^ ^ 2iQ. 

^ksOllAi X|^^I2! C1-C302] 8WI=^A| ^^^|2J ^Xll^oi 0j|^^ SfOIE^AI Oill^l, mOIH^AI^l^l §OI 2^3, 40I 6^0|E 

^Al^^^ieSi 4=^ ^!Xf^ &D\ C1-C302i m%*O\0\\M ^± SIXfSf Df^OfXI^ xl^^l^ xl^^ 4- 

eWsoiiAi M§a^ xi^Jiei C1-C302] o^^^^ (SJ ^^^01 on^^ Maioii^Ai^iH^nisy^i goi zin, g%*MM?\ms\ ^± 

^ C1-C302] g2±D\0\\M ^± DhS^XIS 2[g xl^^l^ xl^^ 4- SIQ. 

/ 

skaoo/d Afge^ xi^^iei ci-c302j ojoiinaH^isi ^xy^ei oiisai, omi^oii^^i, ow\±^md\ se^ omiicHS«j|^ sin, ^^i 

O^lt^^^ls 4-^ S!XF^ ^^l C1-C302J I Oil AH ^± &X\& Oh&^hXIS X\&D\S. xlt^l 4- 

B ht&OtM Af§5^ «»3ie! A^OIM^^^^Ife &££!Xf4= 5 LHXI 302] 1^ SicMOIBSSUJIB 2iD|6hW, ^X^I^Sl Oil^Ai A^OIM^^ 

Mo\m^wmJ\ ^>oi Mo\m^m%u\m ^che am oi^si 4=^gixf^ ci-c3osj ^^^i oil ah 4^^ si^sf 

irh^ xl^^l^ X\&M 4- 9lO. 

I 

S'^aOIIAI M§5f^ 8||EII£A}0IB£atl3l& N P O, P SE^ S gOilAi <^^& 1, 2 SE^ 3^H2j 5jiei^l!ZfM UCHXI 3£l2!Xf^h C21 

3EI^Xf4^ 5 LHXI 3021 1^ 2itM0IBS *£%lD\m 2|0|«KM. 0|2J ^xH^2J Oll^^ II|]i||BIH?l SE^ Qm&mO\^&&J\D[ 9JLQ. &D\ 81 
EII^MOIBSaSI^IS ^IXf^ ^^l C1-C302J SrU^IOIIAI ^!Xf2l DJ»^I|S xl^^l^ xl^g 4^ 2iD. 

^ W S CHI AH Affgfb XI1PI2J Omi\l= i^moi Mg£|01, 6fU OI^SJ 3d|g S&a^ &±$*Xl^ 6 LHXI 30^H2J 3^M0|g ^ 

tr^ Ai^se 2ioimoi ^ui 3&ie^ ss2s &^hi ¥sra^u se^ mmm ^ sad. o^oiaf^ gcn^ miy. um, ai^^aiE^ 

eie ^ b|2liy(biphenyl)3f StS ^1>^ BI-QttS S^etCf. CH^ H^^l^ flliyOlU UH^OICf. ^>OI O^^lfe 5|E^A|, if 

S.>»S»H. UIS, AlOFt, ^^A| ^ XHS »HOWIic» xl^^lM ?t3 4- Si CI. SE» OhH^IB 6fU 01^2] 4^4:S1XF^ C1 
-C302J Vil^lOIIAI 4^4: ^!Xf2f Dh^XI^ 3J-S xl^^l^ xl&§ 4 s SIQ. 

Ahi| om^^PI^ §2i@ bh2l as 0^91 Oil AH ^^^{Xl- e SJ¥?I- Xi^, OjIM MCH CHI S , Oil^. HSi^l §2^ XI 51^ 2101 

OIIB §01 «yg^l eOl 2AP-. OtKttUJIS sfU 0I«2| 4=^ ^IX^fe «3| C1-C302J aUPIOIiAl ^4: ^XF2I Oh^^hXI^ M« 
Pip »«B 4^ 2Aa. 

SIIQI^OHPI^ N, O.PSEbS ^ Oil AH <M^IS 1, 2 3^H2| SHSISSlXfB 51, h ah3, UWXI 3dl£!XP> C21 3dl^X[4- 6 LHXI 302j 
\D[ S^AfOIM^i E^ tilAfOIM^l &§^M 2]0I^CI. SLB, gOi^ 3£IUi ^lEil^^lXf^h ^§f£I^U A^^SJCH, OHM MOi N-^AFOI 
E E^ 4xf Si 1^ SEAhOlM^! E^ HlAtOIB^i 2jQ|^Cf. CHS ^21 OilS^ EiOiiy , "11 i El Oil y, ElSiy, H|£|Xiy, HI 

diniciy EiBiaxiy, ^i^aiy, fi^^aiy. oioiae^. ¥^y. en^^y, Eio^e^, oi^ms^, eo^oi^A^^. ^^oidiq^^, m& 
o\mm, m&w^, mmm,2imm, 2-niasy. 4-meiEy. N-aB-2-masEy. niajisny. maiaxiEy. niaoipty. «Aiisy. a 01 

so, Mga^ N-^AFO|E(OHM MOi, HI Ely N-^MOIE, fj^diy N-^AhO|E), 0IM2j 4X1 g Hit 5£^X|°J 01 Oil ^§3X1 Sf^P. ^^1 

sy^isohtt^is 01^21 4=^ ^x^ ^^1 01-03021 aa^ioiiAi ^xfs[ ofs^xis xi^^i^ xisa 4= 21a. 

«?i Nasowau^ib «3i fliaistngpisi 4^^^ixf mmoiS: xi^a sioi»a. ^1 snaisofaa^Pis am 01 #21 4=^ 

Xf^ ^Oi C1-C302] aiPIOII/cl 4*4 ^!Xf2f xl&PIS Xl^l 4= SIP. 

g .^SOilAi Af§£j^ Xl^PI2J a v ^^i!Pl2J §2]^ ^Ol ^^P|2| §2J2I ^EDj, &XI Sie ^BOil 5101 Q\U& SUfSSI ^tf 

2J ^^¥Oil ^2J£J^ ^EH2I^ P^P. 

oia : K b ^aoii Ef^ 2f*i^ is sao^ a^oiE^Ai^^oi^^ a 3 ^Exii2j xii^^se tfiiia^is sa. 

§^^Aj 12] 8WE^A|^5H9|^I! Efe 3 ^E^lg, A, ^ A 2 ^h OR, » OR 2 21 &mm ^. sl^^l 22J §Hf§8 5^ SAIS^ 

afOIE^AI¥^lbl^^2J S^sf E^ = ^fi SStOi 4^ SIP. 
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in — j 

N-CH 2 - 



<d*i&i 1> 



|f — x nl 

N-CH 2 - 



* 

S. X, R, . R 2 % nB gftfit fcttS* 1*0. 

i 

Ahji o^si y§oii/H= ci-c30 mm. C1-C30 ^ tr^oiE, ci-c30 s^iy w^oie, ci-c3oej ^3iy tr^oiES oi^ois 2° 

^«E1 t^^MHf C1-C30SJ ^SJI^^^M Afgt^Lf. ZldlH 0|&°l 5^ SA|£|£r SK)|E^AI¥31dl¥B 1 

mm sk* 1 lh xi 60 §§ A[§6fb aoi an^ma. 

Ahjj ov^^ ah g oil i2§[ g^IJ »BtO|ESfe CHIH (Mil fiSQOIH, ¥^ ^SOfOlE, D g^ii AfgSfDI, &}| g^iy ee*0| 

^k$=t — ^01-01 E, ^EII^QSE. 3 g^ii AhgmW, i^iy t^OIE^fer ^MEiy "SOME % ^Aiy "schoie. H Htil 

AFi| 0j| AH Jp-^ttB^S^ii^SSfc ¥4*0^1^, ¥^¥E]^£h s^EQI^tf sOIOi 9E£r 3 if Afgt[ 

^ aia. oi g^ia sua §^±i is saisj^ okhe^ai^ui^h ^mm ji^e^ men 1 mxi 60 soio. 

oho. ao[ gf^Ai ^ o|| AH r, IQf R 2 J|- #0I5MI E2J9 6>0|E^AI¥^dl¥l! ^£*JIM »a»2» « (DiOil^ 8TCI *SK)|E. »?1V »»0IE H 

^sh^^ai^s 2e^e sjhi m§8^u ah§ s^oie. ^4*tt*i^=**Ai«a sire 3E^mo* 211011 ^xi yiAma. 

Ahj| oj ^s^tffi y^OilAH AfgS^ gOH^ SK)|E^AI¥2)b|¥a8 g6HAIIJ 4= 22 = 2!0|^£ £¥ Q AJS^SShOI. ?HS! 

01 Jbil^AH POflgg^AK)IE(DMSO). P CHI 15 = OtOtOI E(DMF) if Afg^Cf. 3dl3 till ^§ 31 3^^^^ gt S o| gjgSEfe Af 

gfj^ ^Ii|J°J gWOJI ttfei ^a^joiu, 0 LHXI 1 00 "C CHI ah ^aiso-. 

S^ai 12^ SA|£]^ 5*0IE^AI¥^b|¥i! * □ ^E*ll = sf*^ 5^ SA|£| = 6K)IE^AI¥3ibl¥iie S^l ^XH8K)l|Ai C1-C302J 
l^jlOIESf 1*8 21§Am21M1 J\\^m 4 s SAP. 



Fa 3 

M N N-CH 2 -H 

RO^ ^OR 

— N x N ~ CH2 



n 

&i\MW. RS Ri 2\ ^SiSl sa. 
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8^ SA|£J^ 6f0|E^A| ^3ibl^^ ^EXIIM ^XH5|> Oil AH 



<&fit&| 8> 



X 

N N-CH 2 

HO^ {•OH 

N^N-CH 2 



-* a 



I 



X 

— N N-CH 2 
— ^-H 

X J b 



13 



1 



X 

N N-CH 2 

RO *) — (*° R 
— N^N-CH 2 

X 



1 



X 

ii 

-N N-CH 2 
— 

-JaL x J b 



rb gee r, hj §°j2i »n, 4^pj «a»m. X2f a, b*= tt*et Ufa bo. 

Ahj| ovsj f^oiE^ 0UH2EE, ¥H«^0fO|E^ 0|=CH£! 22^¥S WUOIOia. 6PI &D\D\ 4^3H*§. ^2-1 0111! Ofgj, 5 Els 

^ikUIOH=, ^^sfU^M §1 AfgflQ. I^dfOlE Si 831 21 8^01 EH AI^*5H bl¥H SI 3 ^Exil HI 3I^E^ oh 01 ^ 8 

mil 60 m, 8 lhxi 60 mm Mmmo. nam goH^ cioung^AtoiE, pomiseomiE eg ms»cl mmm &me\ ^§S£c 

Sh$BBS| e^CHI ^£30IU. 0-100TC0II/H AIBO. 

Ahjj i^ai 2 Oil AH R, » R 2 9f STftPKallyl group)9J 3?, 62^ HA|£|S= »»g:» ^§5^ CH as>±{ 22J Stfi-BfRi 

a hz^ -CH 2 CH 2 CH 2 SR'Y°J 4* 21CK 

I 

6 

HShR'-Y 

6H)l*!g. R'S C2-C102] »ae!5|OI2. Y£r -cooh, -nh 2 , oh e^ sh oick 

Ah 5 i yg^g XHI&EJ^ 51S OKJXIPi. tlH^o^lfe A>£JAj §i OISS § £Af «>§Oll S]8t0\ 0\^0\BO. 

^sfAi 6 oj 9 ft go] ^p^l^ei Oj|^>M, HSCH2COOH, HSCH 2 CH 2 NH 2 

mp\ 91a. 

6PI 2 Oil AH R, 91 R 2 ^ a«3|(allyl group)9J g*. E^M SB NaBH 4 M 0186* ^eiii ^A|6hS SW&i 22J 

3}&B(Ri « R2 

i 

D\ 5¥ -CH 2 CH 2 OH)M £M 4» 9XO. 

Ifsi-Ai 1£ | atO|E^A|^^3l¥^ E^ 3 ^Exjjg, A, ^ A 2 ^t ^ SR, 92 SR 2 9J 2t&8 P. 33 5^ SA|£J^ 6* 

0l£*AI¥31HI¥Ba EIS »»B»2I emoj fll3£» ^ AO. 

<§[^^j 5> 



— s 

H N N-CH 2 - J 

HO-^— ^OH 

N^N-CHj-- 1 

X J n 
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x t] 

— N^N-CH 2 4^ 

-N^N-CHj- 

X 



g?\±im. A, S SR, 012, A 2 != SR 2 012. 

5 

x.|r, » r 2 s= ao. 

&SAI, 5§y. g<iK SEfe p-S^20s5<y s2f US tfS SJWI Ah§g 4= SICK 

eis mmm&: ci-c202j ai, C6-C302i om eim, ci-c302i moiE^Ais^Eie. sei= ci-c302i ^=^*j#oi xi^^ smj 

EIS^AH, 0\m°\ =?m^21 Ojl^^ HS^EIS ^0| 9XQ. 0I2I »g*g 3f2^ 5^ SA|£|^ sl^M 1 If of 01 30 Ui XI 8 

sfi^ 12] mOIH^AI^3l¥i! SEi= H A, % fk z D\ ^ NR, ^ NR 2 °] sfim ^, 42! SfSS& 5^ SAIS^ ol 

oi&mM^umwmw oi°i statsasi &mm mmo\ m&m 4= 910. 



5> 



— ii 

SI N N-CH 2 - J 

HO-j ^OH 

N^N-C^-- 1 

X J n 

<ms}M i> 



If x t] 

A 1 -^-^A 2 



n 

gi>\±\m, A, i= NHR, 0\H, A 2 t: NHRzOIH. X. R, , R 2 91 nB HCL 

#3| »8A|, £1^, gtf, «tf SE^ p-M^2!isS^ em- ITS ttm Af§t 4= 0121 §§g SW^I 121 StefB 111 ^1^^^ gfOI 30 

0^°i sl^M^ C1-C302] »»0m. C6-C302J OH* 01-ei. C1-C302J SK)| = S{AiaMiOfei £^ C1-C302J 3* = ^*J#0I *ISS ttUOf 
□ill Oil /d Ajiig 6fUS/d, 0I2J ^£H*j£] OllSfe R£.W0\°1, <HU§! eOl 9JLO. 01 0F£! SUTgSI er»g 12j »©3 21^°^ 

8tfr 30 mxi so^g Mmmo. 

t 

<S*fif&! 5> 
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(Ta — ll 

H N N-CHa-jJ 

HO^ ^OH 

P- X 



l | N N-CH 2 - J 

— N^N-CHj-— 1 



X J n 

&3|^g, Xfe O, S SEfe NH0I2, ng 4 LH XI 20 2J §4^01 Q. 

<^aSfSa 0 3 . K 2 Cr 2 0 7 . Na 2 Cr z O 
r , ^Mn0 4 , Nal0 4 , Pb(OC(=0)CH 3 ) 2 , Ru0 4 , H 2 0 2 . RuCI 3 , Cr0 3 . (C 5 H 5 NH) 2 
CrlcMPDC), HiaiCimM^3^01IO|e(PCC). NaCI0 2 . Hg(OC(=0)CH 3 ) 2 , (NH 4 ) 2 S 2 0 8 . K 2 
S 2 <b 8 , Na 2 S 2 0 8 . NaHSOs.KHSO 

5 , H 2 N 2 0 2 , A|£HS(Cytochrome) P-450 a^, C 6 H 5 IO ^ NaOCI^^ 0l¥01£! ^OlIAi 0|&2] 6isfXilM 01 §6^01 *JAISffl, 

Ml. (NH 4 ) 2 S 2 0 8 . K 

2 slo 8 Na 2 s 2 o 8 e oimmt: 301 br^mch opioiiah <^xii2i s**^ i°\ mmm imm ?\^°^ mo\ s mxi e>om°i ^oi m 
ah^oj s 0H ^i= ^s|a. 7 o| ¥ ^ UI¥ ^- g6HAi^ ^ sib ^ioiejs a Afg^mm, ^xii^ei oil s ah en4=, #£21 m mm M 

g&CK ZiaiH §0H21 sf^ 1 52j ¥3ibl^i! 100 etf¥ CHbl 1,000 UiXJ 100,000 Afg^Cf. 

fi^l £ilfXl!^Al (NH 4 ) 2 S 2 0 8 , K 2 S 2 0 

8 SEb Na 2 S 2 O s e Mgohb 3?, ^^§21 £fg££i=r 25 LH XI 100°C°j 3 01 bfl^mCh 2}<% &m£^t 100^g ¥ ^^MOI 

^^sin, 25 °c oi^oiei &mo\ u^u ^aun un^wxi 5^a. 

&il ^§f^§0l S^SJ^, She £1,^21 ^3-^(work-up)UI§e HX\& 8PI sf^AJ 5^ SA|£|£r »0| H^A|^=H b| §J 3 ^£xllS 

#ii ^my^oii &oun, £iif*ii2i m^m siaswi £imoi 521 moi«Ai^ai¥ii ^£xii 0121011 &n*4 s ^ 921 as-s 

§1 «S ¥^3^ Af^ @ mOIH^Al^^lblP^ ^£3lfi 4* 2*Ch 

21 §0il CI>£I 201*1 521 sl^M, *f^±l 82] imM 921 sf^MM y§ ^trM^¥61 £4^ ^£H^ ^d|6HUll=r 

§fi^ 5, 8 s* 92j sft^MM &^en=r y § mmmm ^ ^}g2§ ^Ai5>i:n, oi^ioii EiieemoiH^^. dii&m se^ oi-Aiiee ¥^^m, 
01 sin oi^moi ii\7\mc}. oich ah, oi^Eie 01 91 011 oii&g e^ie ^^ai^i^ ^§ §ehm ^i^si 

S k§01l CCfg 11*^ 121 5f01H^AI^91bl¥l ^ 3 ^Exllb AfOIM^^^^^lM CH^IT 4- 2ib M^^AI, UI¥0II 4 UIXI 15A2J gee 
^fll3 2A01A1 SIS! H£| ^£x1l, UHi0! (naphthalene) ^£xll, 9feSj|oi(carborane) ^£x1l, M2H ^il(fullerene) ^SExll, nil (ferrocene) 
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\ . ' 

0I2TH0I m**±\ 1 oj SK)|E^AI¥31bl¥i! K 3 S#» 32IB sl^ii SSg 4= 2A8 92t (HUE* ^X>°l g§ gj 

^Slizr ¥01^ SJ| ^Xf^OI ?1xim3 SiOUH «6| ^fe 018, 018, ^31 sHlgMItt 2t«tB08 018 4= dH^Oil 

8 moiE^Ai^^di^^ sj 3 ^se«i^ otis mo\, m*m 5^ saisi^ moi«Ai^bi^ii2i i^2fyii smoi woie^api 
□£1 o^s A p| £0.5^ aa& e oh oil am mm^m b 4= 213, ^tai 3^xf saaiei ^^^ig terns 3^xf^ e>s 01 d\± 
□^3 a ei (go u na^esfliasmsDeHEKHPLO esi B^of^neHEi m&ow o\gm ^ sin. se& qjs asrxo, ^§1, ^Mti^xii s 
as*oi mom sim mm ii^ota. &r*e 90*011 xisaw akhssqi^ms! ^tx-neoi yai A>gci3 2*3 ¥^ui¥8oi Moie 

^i'^M&l SESBfiO SJ8 §§§§ D\X\H 2^g0il£ 8^3 ^Jil^jo^ ggOl JJIffgin ^9 01^ AM8^Si^E£! ^E^IM 

a ^5Hdi^n8 ^gi mm s»fe x\mmm Est 4= aa^ ssoiaa. mxiei, sioie^ai^uivbb ean agje xi^im £s 

B jfr 2A3I OH ^ Oil BS 90* Oil 1*3 g§0| ^MIBO. 

¥^Hd|¥^ SSSOiOU mtO\ SCI ^Pxll^o^ BBSS. IHI4>g°i JO, 8 ^Oil ^01 91^ g§^2| ^M<m OIPIS 

Ulll ^AF<M e^§!^2l Xll^. SJ^»e±. 0|£h»&£. 1^511, «tf»8 ^a »g COSggiJSI SI XII ». JtW. Si 4^ ^ 

si^oj ^ ^A« t o^ 2 - 0IS °3iomw se^ omit^a 3 res, *i«B3i owiiae&ia ire ejxi 
aiA. bbei s^. bbsi b kroiu 4*8 as ge^oi8e qi Af§£ib oi8#!Ai, ami* mim. ®d\m. u 

~ teoi^u ^mmm m&m tmsj sj^m xii^ai §^^i, m&i^i ^ 3^se«ei ihtmsi 9£i 

Si;§^ll, 3^0^32HII|g g&M, D\X\\ 96J^°j §f^^g2| ^OH eOll ^gOI 

■ I 

OlfK »fif&{ 1^ SAI£j^ ^OlE^AI^^bl^^ ^ 3 «S»3 Sl^ OI8^!AiO|| Q\olO\ ^ItjS^I^ 

3 

oife £iAHi=r oig <y^^e ^tiiaFoi oi^oixi^ai, 01 ois ^^^^g oi2<y^^ en, ami* i\x\n, D\±mm mmo\\ mmmo* oi8 
mi ^i^scN, oi oi8 oiemoi e^^ei aaoii coei oi8 ^iaim *ii2ew 4= 2ia. 

^Il 018 M&m ^^MOilAI 018 ei^Ai, Ifs^ 1^ SAISIfe 5miE^A|¥^HI¥H ^ 3 ^SE^IM AfgHlD. 0I8 

m^9\ 0I8 d^l^et 100 o[0\ 0.5 UiXI 10 e^¥2i 310I b^^shQi, oi CH 0I8 ^ 

ahsi meoi ^4-api toi^oia. 3£i3 3^xf xixixii^ oi8<y^^ xi xi a^ ™mm wm^M, o\d\o\\^ MaibiyM^^oit, Mai 

^61^ aitH §01 M§^!Cf. 01 3^Xf XI XI ^1 2} g.^8 018 d^^^ 100 f^¥l ^l^^^ 6 h0t 10 Ui XI 90 

21 koi b^^afa. 

oi 4 m&m ^^eoiiAi di±ms= ^ ^s^e ^<ya^ «t§ afw, oi^ichi^ 2-ue^niiy^^oiiEiis p c\^m o\a njioi^, p^^ 

A1lb^>il0|s e0| AUSCf. 3£I3 ^^«|2| &^8 0I8 S^S i^M 100 §g¥l ^Oj 10 UiXi 70 ^¥£1 5101 b^ 

^ii oi8>d^^^ s^g s ^oii w&m eixi^t g^m sum mimm ch z&m 4= aia. o\zim & qpxii^ei oil 

^fe im Eii^ei9i^(4-g^^niiy)seuoi^, u^m Eii^af3i^[3,5-bi^(i,i,i,3,3,3-^MM¥^^-2-oii^Ai-2-H^^)-itiiy isaioie, 
Eii^e>3i^[3,5-bi^(^aiM¥2^oii^)-niiy]aejioi^ mm Afg&a. 

3i soil caai ^oi^i oi8 ^iai^ 4^8, ^^ai^s^, ^^aie^ ii ^ v 8 g^^e ste^u ou-ii^e&i, °jsb 018, ^J\ot°i 
^,\o\n\±tt, ^Ahg^i §3f ^8 ^^iee s#&[a. 

01 ^ tsi ©pi ^aioiis eoi ^AiiaMi ^sspis aha , 9 ^soi spi ^ai oti^ei &[§gb ^8 ofua 

<^^0|| 1> ^0IH^A|¥31bl[6]¥^ (im^ 2 Oil AH, X=0, n=6, R, =R 2 =OH)2| 

x 

Sfi^ 72j ^5Htil¥iKX=0, n=6, Ri=R 2 =H) 1 .0 g3h K 2 S 2 08 

3.3 gM e^4= 100 mLOil ¥^|- §J ^^^3, 01 §^ii 85 'C Oil AH 12AIZ! §B afflSSD. 

i 

*}m mmmm ^S2^ ^, cx^moi x-ii >i ^ ci§, oi^ioii oi^nf ¥ni£i Eii^Eiai-oiH^^^e ¥^a^a. 

oi ch ah , cMnishoi 3^1 tit ^aun xii^6hlh3, oi^s^e ^^3 oi^ioii Diiee e^iM aiaiai ^<^ai^ ¥^ ^§ ^ 

EH SI 8J0|E*A|^bl[6]¥H8 55% 4^^ 

j^^i moiE^Ai^di[6]¥ne x-a is aaaoii 21 »« s<^s AiAistaa. 3 iab e iaaa 

sle ssskx, n lh¥oii §s§ 3>n siafe 201 ^eigaa, ^^isohb oise m°A szioiiah ^^lathesa sa?°s Lna*f s§ 
01 a 4= 2aq= 31s s 4= aaa. 

( 

1 Hj NMR (500 MHz, DMSO): 6= 7.86 (s, 12H). 5.34 (d, J = 14.9 Hz, 12H), 4.43 (d, J = 14.9 Hz. 12H): 
13 C NMR (125 MHz, DMSO): 6 = 152.7, 93.8, 40.2. 

<IfgQil 2> 5fO|H^A|¥31b|[5]¥il 2011 M, X=0, n=5, R,=R 2 =OH)2| m& 

S^ai 7 o| ^^|bl¥^(X=0, n=6, R!=R 2 =H) ZMtl 72J ¥9i bl¥^(X=0, n=5, R, =R 2 -H)M Ahg^ 518 ^11216^3^. S^OII IHf § 

^fe CHI CQSf ^ AlShCM ShOIE^AI^3Hbl[5]¥^(§J^^ 2011 M, X=0, n=5, Ri=R 2 =OH)M ^ 70% 4-S^ BS»aa. 

1 H'NMR (500 MHz, DMSO): 6= 8.23 (s, 10H). 5.30 (d, J = 15.1 Hz, 10H), 4.47 (d. J = 15.1 Hz, 10H); 

13 0 NMR (125 MHz. DMSO): 6= 152.9, 93.6, 40.4. 
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i 

<«[««! 3> 6fOIE=IA|^5Hbl[7]¥ij <»«f±! 2011 Ai, X=0, n=7, R,=R 2 =0H)°J ftd 

sM^ 7S\ ^5Hbl¥i!(X=0, n=6. R,=R 2 =H) CH£! 72] ¥^bl^l(X=0, n=7, R,=R 2 =H)S Afg& fT^OII 13f § 

^SOll Q}£f 6IA|»01 »0|H^A|^3)dl[7]PM(»fltA! 20II/H, X=O f n=7, Ri =R 2 =OH)^ 40% BaSHO. 

! 

1 HiNMR (500 MHz, DMSO): 6 = 7.42 (s, 14H), 5.25 (d, J = 15.2 Hz, 14H), 4.29 (d. J = 15.2 Hz. 14H); 

i 

13 C NMR (125 MHz, DMSO): 6 = 153.3. 93.5, 40.0. 

<t£«O0 4> 8K>IEPA|^dl[8]¥S(»S^ 2Q\\M, X=0. n=8. R,=R 2 =H)21 tfg 

SftshAi 7 oj ^5Hdl^iMX=0. n=6, R 1 =R 2 =H) CD^i sf*^ 72] ¥9ibl^^(X=0, n=8, Ri =R 2 =H)M A*g© £g ^I2|6HI^, tTSOII 1 Hf g 

mm asoii caai ^aisk* moiE^Ai^^bi[5]^^(^^^i 2011 ah, xo, n=8. r, =r 2 =oh)m ^ 45% 4>e^ sasfstcK 

1 HiNMR (500 MHz, DMSO): 6 = 8.05 (br. 16H), 5.42 (d, J = 14.9 Hz, 16H), 4.52 (d, J = 14.9 Hz, 16H); 

r 

13 k NMR (125 MHz, DMSO): 6 = 152.7, 93.8, 40.0. 
< Si « Oil 5> 

V 

mkou 1011 W?} mO\E.mM^3iti\[6]mm(st^M 20il AH, X=0, n=6, R,=R 2 =OH) 0.1gM P Oil ii At OIE (DMSO) 2ml Oil gsHAIZJ 

an, 01 ^1 chi °^ou-m<^ 0.2 mis ¥^§fsa. o\o\m, y§ e&soii mei oii^o^ 0.4 m\m ^omn o\m &eoii/d 4Aie>gs* y§ 
Aifea. 

□ ^§ e^BOU OlIHOIIEiie 8 mlB HSIIB ^24Cf. OISJI 2 0i£! HMM 1^S12£ ^xfBII M\^\m LH CH €I^°J 8PI ^ 

2E*|0£ HAISfe Olil^A|^5Sy-<»OI£«AI?^UI[6]a 8810(0-140. 4=^: 98%). 



'H 



NMR (500 MHz. DMSO): 6 = 5.57 (d. J = 15.9 Hz, 12H), 4.25 (d, J = 15.9 Hz, 12H), 2.19 (s. 36H). 



<tf«OII 6> OligS|A|SK)IE^A|^bl[6]¥e 2 CHI AH , X=0, n=6. R,=R 2 =CH 3 ) 

mho\\ 1011 0>£f »SB mOIH^Al^^b|[6]¥^e 0.1 gm DMSOOII ^21 ^ ^±m\J^m SO mgl OHBfifiE 0.1 ml_M MB m &BOUM 

3A|as» iissaa. 01 y§ strsoii onion eji^m ^sk« nxiisAiaa. 

&5l 2fS0il WE} ^CH^l 12X11 M 1^512^ Cfg, HieBK&oiESSe ^E^M A^SKM ^§8h0| OUS^AI m\ E^AI f*5H bl 

[6)^mm 85% 4=e^ sao. 

1 H;NMR (500 MHz, DMSO): 6 = 5.51 (d, J = 15.2 Hz, 12H), 4.29 (d, J = 15.2 Hz, 12H), 3.43 (s. 36H). 

i 

<t/£M 7> i>ii^Al^5Hdl^[5]i! (m% v ±\ 20\\M, X=0, n=5, R,=R 2 =^^^I) 



Oil 1011 CQBI ^3ibl^[5]^e 0.1g8 DMSOOII ^21^ ^sfU^M 60mgM 0°COI|A1 SAia ^ Misftii 100mLM D\ 

mw- oil ah ioaisb Ees-wacK 01 &saoii Me ^oi sag * imi_si bsssmoii ^ei^ 2 mL°j si&b ?mo\ 

§21 21^6K)1 ^^^Al^^bl^[5]^g ^2iCf (0.12g, 75%). 



O 

N N-CH 2 



= ^0^ IfO^zzz 

— N^N-CH 2 

O J n 

1 HiNMR (500 MHz, DMSO): 6 = 5.68-5.57 (m, 20H), 5.51-5.44 (m, 20H), 4.29 (d, J = 15.2 Hz, 10H), 4.22-4.16 (m, 20H). 
<dgO\\ 8> S^i!^A|^5Hbl¥[6]i! (sf*^ 2 Oil AH, X=0, n=6. R 1 =R 2 =^H^I) 

^3Hbl¥[5]^ CH^ ^9idl¥[6]M Mmm 3*m ^l2|8H2fe, ff^OII 7I3f B^®: CHI 0>ei ^AI^OI =5111 UgmSCh 
1 H|NMR (500 MHz, DMSO): 6 = 5.72-5.67 (m, 24H), 5.56-5.50 (m, 24H), 4.29 (d, J = 15.2 Hz. 12H). 4.28-4.26 (m, 24H). 
<8£gOII 9> mm^M^3iti\^[7]m 20\\M, X=0, n=7. Ri=R 2 =^H9l) 

^^bi^[5]^ cn<y ^^bi^[7]g M^m ?±m msuotn^. m&ou 7^ ^mm graoii caei ^Aimo^ mgrnsio. 

1 HiNMR (500 MHz, DMSO): 6 = 5.77-5.67 (m, 28H), 5.59-5.49 (m, 28H), 4.25 (d, J = 15.0 Hz, 14H), 4.28-4.26 (m. 28H). 
<1^0il 10> S^^A|^3Hbl¥[8]ii (Sf*^ 20IIA1, X=0, n=8, R, =R 2 =^^^|) 

I 
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1 HjNMR (500 MHz, DMSO): 6 = 5.82-5.67 (m, 32H). 5.51-5.45 (m. 32H), 4.19 (d. J = 15.4 Hz. 16H), 4.26-4.24 (m, 32H). 
<mgm 1 1> *U^¥I^A|^5Hdl^[6]i! 2 Oil AH, X=0. n=6, R, =¥i^l, R 2 =4^) 

&g OH 10)1 0}SI 8KDI = ^A|^fc)l¥[6]i!§ O.IgS CI Oili!5gO|QIE ImLOII ^21^ 70mg°) 4=4:S USii 0°C0IIAH SIHS^. S 



At 2> 



^OIH 100mLM Itmm, AHAI61 ££M EBJAH 80°COiiAI 15AIZme> i^S^a. 0| S CHI ^|0j §2; 



^ ^Oi^Il i§S512§ *§e!f 1* gB^O^Zieiini « OlgmOj 5^01 0J£ 3H21 mOIH^APPh ¥t*sf&, s}^^ 2011 AH R1B ¥U 
OI42, R2£r HOI 01, X=O0|H, n=62i 3JM¥I!^A|¥5Hd|^i)e &gmaCL (0.09g, 77%) 

1 h|nMR (300 MHz, OMSO) d: 8.05 (m, 6H), 5.43 (d, J=15.0Hz, 12H), 4.24 (d, J=15.0Hz, 12H), 3.44 ( s, 24H), 1.53 (s. 24H), 1.37 (s. 24 
H)|0.86 (s, 36H). 

<&gm 12> Eai5>^i!^AI^dl¥[6]iJ (sf«T^ 2 CHI AH . X=0, n=6, R, =R 2 =¥H 31) 

t^Ojj 1 1 Oil Ai ygAI^M 15A|^0IIAI 3S*S 2^^? ^&mO\ 20IIAI R, 3f R 2 D\ 2^ ¥^^121 ^¥^H°1 SWIE^APPf 2¥ 

S^'lf^ £GI3f¥U^AI¥3idl^[6]i!M t^^SCh 

1 ^NMR (300 MHz, DMSO) d: 5.55 <d, J=15.0Hz. 12H), 4.04 (d. J=15.0Hz. 12H), 3.44 (s. 24H), 1.53 (s, 24H), 1.37 (s. 24H), 0.86 (s, 36 

m 

I 

<il.201l 13> m^M 821 C|Oi6hO|Ef!|A|¥5Hdl¥[6]i! (sf^±J 80ilA1 X=0, n=6, a=1. b=5) 

ai^ 7s\ ^dim^[6]mm o.igg m^^ou ^n, k 2 s 2 o 8 m o.osge as* 85°c(hiai 8aiz_^°i ©soii 1 es^ H o f s2s ^ai 

6^01 8011 AI X=0, n=60l01, a=10|H b=5^ SA|£l^ CfOI 5^0|H^A|^^ dl¥[6] MB mgBlUQ. 

1 HjNMR (300 MHz, DMSO) d: 8.05 (m, 2H), 5.53-5.35 (m, 10H), 5.35-5.23(m. 10H), 4.33-4.24 (m, 10H). 

<dgm 14> mOI£^A|0||^^A|^^dl^[63^ (sf^ 2 CHI AH, X=0, n=6, Ri =R 2 =^0I Hi|A| Oil I^l) 

skk±\ 2 Oil AH R, HI- R 2 Jl- 2¥ ^Hei ^^^Al¥^dl¥[6]^g 0.1g# Oil&g ImLOII ^21^ -78°C0ilA| Si^m m& ^<&U. §^0| 

o 5 i &§h= ^zj- 2§i sst^^ exiAi^ io^zt e^Ai^a. NaBH 4 m o.2ge yoi^ ^ess i£i^2ia. ^Aizie^ 

B^E^, §OHM e^A|3|^}, 1 mLSi J^^, ^OI^B^^XI 300 mg, ^EjOl^ 200 mg, 100 mg^ m 30^21 IH&h 

^ fea^ All^imCM yOf ^g^OilAj if e^A|3IH 2£ HXHM 2£A|31 5PI sfHtAio^ S3|£|^ mOI^A|0i!i)^A|^5Hdl 

ipfelilS 1^^80.(0.1 1g, 80%) 



HO 



OH 



O 

— N N-CH 2 

O^ ^-O^ 

-N^ N- CH 2 
O J 6 

1 HVNMR (500 MHz, 0 2 O) d: 5.55 (d, J=15.9Hz, 12H), 4.48 (d, J=15.9Hz, 12H), 3.78-3.66(m, 48H). 

<i|^01l 15> 3f^^^<^x|^-^?idl¥[6]^ {m^M 20j|AH, X=0, n=6, Ri 3± R 2 0\ 2¥ -CH 2 CH 2 CH 2 SCH 2 COOHei S?) 

®k±\ 2 Oil AH R, 3f R 2 ^|- 2^ ^^2J ^ A| dl ¥ [6] H M 0.1gg CHI&^ ImLOil HSCH 2 COOH 250m LM \g£ ^, MEi^ 

01 &01 2iOH^ ^ 300nm2J Zh2|^ ^API e>CHl 15A|^e^ ^Oi^2iCI. ^eM2| gOHM i^AI!!?, P Oil H Oil Ell ^ 3^J0il Mm 

3[0\ 5PI II^aio^ SAia^ 3^^^Ahx|^-^^dl^[6]^ (Q= -CH 2 SCH 2 COOH^)§ ff« 8^P.(0.1 2g, 82%) 



O 

— N N-CH 2 
O^— ^O-N^ 

— N^N- CH 2 



1 H'NMR (500 MHz, DMSO) d: 12.55 H (s. 12H), 5.57 (d, J=15.0Hz, 12H) , 4.08 (d. J=15.0Hz. 12H), 3.55 (s, 24H), 2.80 (t, J=8Hz, 24H), 
1.91 (m, 24H). 



<t^01l 16> 0h°izl^-^^dl^[6)i! (If^^l 201IA1 X=0. n=6, R t 21 R 2 ^f 2¥ -CH 2 CH 2 CH 2 SCH 2 CH 2 NH 2 21 3?) 

2lf|Ai 2 Oil AH 2f H Z J\ mm ^A| dl ¥ [6] 0.1gM Oil&M ImLOII ^21^ HSCH 2 CH 2 NH 2 200mLM 

^()i &01 <i^giOH^ ^ 300nm2| 5M^| 2} Oil 15AIZ!§^ £ 0^2*0. «^g2| gQHM i^Am?, 0||&^^ 3^1 Oil 

IT^OII 1521 sf*^0IIA| QJt -CH 2 SCH 2 CH 2 

NH^21 0f°ixl^-¥3idl¥[6]^e ^^a^Cf (0.13g, 80%). 



§X1 Ail*l5fO| 
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1 HfNMR (500 MHz. D 2 0) d: 5.68 (d, J=15.0Hz, 12H) , 3.99 (d. J=15.0Hz. 12H). 3.54 (t, J=7Hz, 24H), 2.86-2.84(m, 24H), 2.51-2.42(m. 
48H), 1.89-1.85(m. 24H). 

<gSO|| 17> 

72| ^b|P«(X=0. n=6, R,=R 2 =H) Q\±l 7°l ^3H bl ¥il (X=S, n=6. R,=R 2 =H)M AfgShfe 2iB HI2l8mte. ITS Oil 1 HI g 
<lfgQII 18> 

Sfi^ 72J ^5Hbl^i!(X=0. n=6. R,=R Z =H) CH£i 7°J ^5Hbl¥l(X=NH, n=6. R,=R 2 =H)B Afgafb a2|8Kafe, BgOII 12* 

»i| BgOII 17-1831 &S0II 0JE}. §f*^ 2CHI AH n=5, X=S, Ri .R 2 =4=£e! ^EHbl¥i* 2}»8. n=7. X=S. Ri , R 2 =4^fi! ¥^bl^i! 

2}&8. n=8, X=S, R, .R 2 =^±°l ¥^bl^^ a»S. n=5, X=NH. R, ,R 2 =^££] ¥5Hbl^H Iff^M. n=7. X=NH. R, . R 2 =4*£2! ¥^bl^^ 

.mpm « n=8. x=nh, r, ,R 2 =4^ei ¥^bi¥^ st&ss ^i^i &ss^p. 
<d[«oii 19> 

B&OII 10)1 OTjei »aS 5f0IE^A|^b|[6]¥i!(sf^ 2CH1 AH . X=0. n=6. R, =R 2 =OH) 0.1gS QKHIl^^AmiH(OMSO) 2ml Oil SfllAl^i 
Ok. OP I Oil ¥4> £QI^6.KDodecanoic anhydride) 0.4 m!S ¥D\8[2ia. 0\O\M. &D\ &BB0II 0\\mO[°l 0.4 mlB ¥^6H2 0\W 
H&WM 4AIZf=o|. ygAl^a. 3 SBBOII 8 2 mIS ^8F01 ZQxjlP gach OIBJI £01 £! 3*118 M\^oW t« ^ 

efk^Sg 2mL0]| ^o] ^ «]# 2mLM 3*8*01 6PI 5f^2£ SAISfe SC3l«^A|^s £b! 8*0| E^AI^^I bl [6] (R=3* = MygQI 

£&C*(0.14g, 4>B: 86%). 



O 

N N-CH 2 
OR 



D 



<-°H- 



■N 



>^N-CH 2 
O 



J 6 



1 NvN/lR (300 MHz, (DMSO+CDCI 3 1:1) d = 5.53 (d, J = 12.2 Hz, 12H). 4.19 (d, J = 12.6 Hz, 12H), 2.48 (m. 24H), 1.35(m. 24H), 1.1 7(m. 
192H). 0.76 (t, 36H). 

<ftf««l 20> ffliy£!2-¥^b|^[6]^ (mmM 3CHI AH XO, n=6, R,3* R 2 ^ 2¥ HU?ie! g*) 

s^OII 1011 £E*£* §*0IE^A|¥^d|[6]¥l!(S*«^ 20il AH , X=0, n=6, Ri=R 2 =OH) 0.1gB 5I^i Hit ^ 0.5mL3f 1mLM 41£ § 

OH Oil ^21^ SUSIEIM lOOmLS 0°COIIAH 3*»* MM3\ M^Ai 5A| ZJSSKineWOI^aC*. ^OHM i^AI^J* 8^ d EH 51 ^!CH^ 

i^^fil 1mL0)l ^ei^ 1mLe 2*6*01 2tft*&j 3 Oil AH OOICH n=60|01 R, 31 R 2 i= 2¥ 211^^ S^ISI^ S^2I Bl U £l^-^3i b| ^ [ 
6]li (0.12g. 88%) 

1 HjNMR (500 MHz, DMSO): 6 = 7.45-7.12 (m, 48H), 5.53 (d. J= 14.4Hz, 12H), 4.2 (d. J= 14.4Hz. 12H). 
<m:gO\\ 21> H^g0f0lin-¥^H|^[6]^ (mm^ AO\\M X=0, n=6, R, 31 R 2 ^ £¥ H^^^iei 3?) 

U^Oil 20 Oil AH 2H2JEIM Oi^i H^^Of°J# Af§5fb Ji\9\mH^ mmm 8S2§ 40\\M Xll OOIW n=60|01 R, 3f R 2 ^ S¥ H 

^ft^ S9l£j^ ^^10fOI^-^^HI¥[6]^e ^21 Of. 

1 HlNMR (500 MHz, DMSO): 6 = 5.53 (m. 24H), 4.2 (d. J= 14.4Hz. 12H). 3.64-3.61 (m. 24H), 1 .82-1 .77(m. 24H), 1.2(t, J= Hz, 36H) 
<^A|0j| 1> 

«3I mgO\\ 1 0il D>Ef 6F0|H^A|^31bl¥^[6](CB*[6] OH ) 6.6 rngHj- Eil^5ieiHS^^ 10 gLS D 2 0 0.5 mLOil g6H6^0j OIMHJ 1: 

<UM0\\ 2> 

^ii mgm ion mai- ni^& cb*[6] oh 6.6mg3f AiM^eie 10 plm d 2 o 0.5 mioii geHmoi 1:1 mmnm t^mao. 

<^A|0j| 3> 

»5l E^Ojl 1 CHI WZ} Xil^^ CB*[6] OH 6.6 mg3f HfeiM^OIB 1.2 mgM 0 2 O 0.5 mLOil g6HohOI 1:1 m.±^-D\\±= ^QMM m%o\%Lt}. 
<4 ? A|0j| 4> 

^il E^OII 1011 Cf£l X-il^E CB*[6] OH 6.6 rngHj- E^S^OIE! SlE^MSdfOIH 1.5 mgi 0 2 0 0.5 mLOil g6H5f^ 1:1 ^^e-^j^e ^ 

Baa i^efaa. 
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<UA\0\\ 5> ■ 

£i\ SgOII 1 CHI CEfdf HISS CB*[6] 0H 6.6 mgiDh 1 .4-IHiy £!C| 0^°] 1.2 mg^ 0 2 0 0.5 mLOil g6Hm£ 1:1 ^^^-^l^^ ^1U1IM 

&il ^AIOII 1-5^¥Ei, 1011 Q}^ ¥5Hdl^ii ^£31^01 ^S. anSbdi ^SSMI M§^^6fab 51^ 4> 91 

Slip. 

6fi| ±JA|0|| 6£ &gOII 1011 CEfB ^dl¥H $?EXJP* Zl §£011 3|Xll SUliE £98 4= SiOizr SOIiCI. 

<4M0W 6> 

8^011 2011 ©81 CB*[6] OH 6.6mgi 0 2 O 0.5 mLOil S6Hm^ ( Oi^lOll 0|£¥@! J\M\m 10^ ZJ" MOi^ ^ OIMOI 1:1 s^M-^l^^ 

^ A| Oil 6£¥Ei, &^Oil 1011 mm ¥31dl¥l! D\X]\mMmS\ g£| §J CO eOll 2ihr 2Sii2| seoii ^gs^i 

mil ^ ai oil 7^ trgoii 1011 mm ¥^ui¥^ ^sxjieoi »a»asaom <^mm sa^ss 4*^8 4* 9imm mmo\ ^issii 

§!£] 0}A|IKB@ M^BIOIHM 01 gS 6I8 0IO. 
<tf AIOII 7> 

8$ Oil 1011 m& XJi££ CB*[6] 0H 6.6 mgi O^I^M&! g^2±0IE 2.0 mgi 0 2 O 0.5 mLOil gflimoi. 1:1 m^M-}!^ ££S3IB 
2*q*. 

sik, &j\ mgou 1 chi mm ¥3iai¥8 ^£*ubsi g§ s^oii ¥01^ s^i ^ixfeoi ^xism sachai «si g>*s^8 ei ^ oi^oiu urn 
^3ioi^enf si^ss z*mm o\m 4* ate*, on oigshoi ^ai^e &^mw o\mm &oi^ «e g^sfe 012 ^ahsaisj §§ 31- 
8Hs:>i ?moi spi sm&ci. 

<4l AIOII 8> 

pH?7.2. 0.05M &S4*§2i!8 &mQ\ 5.5 mM ^££1 8S0II 2 Oil D>£f 8F0I «A| ^91til¥i{ CB*[5] OH 1 10 mM ^£ 

°1 j<CIS«*iS ^dl^SD. Q*0|3S8(MicroCal)A*£| «0|II|-0>0IE|M|(VP-1TC) £1121 D*OiaS8S£IOIE1B 0|g6^01 38 

^§ aa. cb*[5] oh e s^ai 3* oissa <y^o^ a8»u. oisoii chohais mmm m oib oi^si ^iah en^si ^ 

8 4* 2iCf^ 21^ ^ei^ 4= SiSiCf- 

SE#J, ^^IgOHOil ^XHSfe °J5fe OIS£ CB*[5] OH 3f ^fflS^i 5\m0\ o\J\ ^gf 

<^AiOII 9> 

mkoU 2011 C084- Xll^^l CB*[5] OH 5.5 mgi (NH 4 ) + (BPh 4 r 

6.7 mgi CD 3 CN 0.5 mLOil gSHmE, 01 OhAilSU^^ g^^OilAi (NH 4 ) + (BPh 4 )" 2J °J2h Oi SOI CB*[5]0il Mmm^U. 

mil ^ ai 011 ioe m&ou 2o\\ caei cb*[5] oh e oigti- oi^^^^ 9[2i wsaaa ois<y^^ ^dirn^ oie^^ 
^ oigmoi yoisnf ^s ^an oisoii cn& <y^^ eixisg 5101a. 

<^ AIOII 10> 

V^OII 2 Oil a}2> XHI 3&Sr CB*[5] OH 1 B%%m OU&m 0.1 mLOil ^21 H^Xf XIXIXU^ B£|blW e^aioiH 33 ^^X-il^Ai 2- 

u^^niiy ^^oiiEiis 65.6 m&%, ^ Eii^ei3i^(4-e^^niiy)^5iioi^ 0.4 m&%m ^ei eh^bisies^^ 0.4 mL m^m &mmiu 
^ mmm §ohm ^i^shoi ois<y^^ o 4i a^g f 2, oi» oigmoi ois^^^ &=>m M^n\<sa. cm ^1 chi ah ^i^ a^^^^ 0.05 

M KCI 4g5ij0il 2§9 s /doi AhSShSD. 

25(1 mL21 ImM Mg(OAc) 2 -HCI ^^g^(pH = 4)011 01^^^^ E^m &e ^. St S^II2?j^f § 0J3JWI 3CH£ 1AIZJ 

§4 xi^^o^ iysf^a. oi^, d^oibs niBiie oige^oi y- o\sm 1002 l^h^ 10" 6 m oil ah 10" 3 m^xi iohh^i e^ui^i^Ai uei 

^§ Mm. i,^oii 20ii a>ei ^ji^s cb*[5] oh s oigmoi xiism oi^<m^^ ^oii y oisoiu oism ^uh 

sf ^ 01 s s^oii oigg 4- ^ ^ aiaa. 

6f3| AIOII 110ilAi^ ^^| MAI Oil 1011 0}^ «I5& CB*[6] OH S 0I8& OlSd^^ ^2| ll^^Ilf OlSd^^ 01 B 

<m^^ OlgmOj OfAil^M^i ^S ^SS^M^Oil CHS ^^^i 21X|£M *SS M 31 Oil CASH ^fflSStCf. 

<^Ai01l 11> 

th^OII 1 Oil XII5S CB*[6] OH 1 Oiieg 0.1 mLOil ^2! g^i, HgXf XI XI MZ\ HI U M^£IO|£ 33 ^4:MSAI 2- 

U^Sliy ^l!OilEi|s 65.6 ^^%, ^ im E1l^ei9l^(4-e^^2iiy)SeilO|M 0.4 ^21 EmeiSlE^^ 0.4 mL 2^6^| 

^ aiaisi ^dhm xn^moi 01 s<^^^ m&mn ois<^^^ uissf^a. ^1^ m^s o.osm kci ^g^oii g§f82^ a 
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250 mL2J 0.0'5M Tris-HCI &§§oh ( pH = 7.2)011 D\m B^Hf 01^^^^ B^m &5 ^ S^IS^PF 2* SSI- § (EHJttXI ^CH£ 1 A| 

xr^^o^ m^s^cf. oi*. ohoras eibum oisskm otaasBS 100^ 10 -e M0JlAH 10 -i M ^ x , 10UH m. ^apisai uej- 

2?lxfM ^§5^Cf. 3am y- OISOII CH^ 0.01 M fe£OllAl US 82!jgfS (fixed solution method) 2^ ^§6f^Cf. 

*S 4Pi ^aioii ng &goii 1 chi ajaf *ii£& cb*[6] oh b oigsfoi a^s oiggeia 2^01 o^iii&i as gam 

<^A|0II 12> 

i 

mko\\ 8 Oil dfdf ^ii^A|^5Ht!l¥[6]^e 1wt%, MEI biy P^eiOIH 33wt%, D\±M 66wt%M THFOllAi ^oj <=>o{| °IM EL^O. 0| 

sjs oigmoi 01 s d^j^ s^g sue ^o.oim ^ai^ ^gg^oiiAi gfe^ois. t*goi&, u^mois, m^iois, cnahhb^oisoii cum 
ah £i^2i ygge <^^^e ^ga^i mi otasB£!oii ch6hah m&o\ -1.84, &s^oieoi-i.3i. imoi^oi -0.90, u§§oi 

gc)| -1.162J £J^3II^M S^a. °^J2!2S M&IS CHAililp^e ^B EH 3*3 e S0HOIS2^ ^§5fbPI BB ^A| ^bl^iie 01 g 
8^ Sj»2|o S - o,^ o^s A |^ H |e[ 6 ]| 0 ,s ^eij^ OUHIHe&lOil CH6HAH 2.1 x 10~ 6 M ^§5H ^ 4= 9iO. 

h\&ouM bh£f »oi. g bsmi »aj&i isi sK)i«Ai¥^tii^B % n &zm$= seoii a>ei ^s^ib ebb 4 siji 

ffHSOll 3 §§g?i^ DH^ HCh S BBOII tne »0IE^AI¥3ltil¥B2l Sgg 0H¥ SOISKM CH3«tfO| in^Ch 01 ai 

bJ&oie^ai^hims wsss $?e»&s 2114^21 ^^iss a*, s ^oii ^oi- ai^ ss^si a:n, gjA*£ qpisuisi sau* 
efi^^si a:n, b«»b±. oia»B^. m±&mm, m^mrn §a a^ cn;i2sii°i sa ai a*, am a^. *a m+ ai aa^ hi 4* 
2j gj ^ah, gjeis ois, ^^io^^ sEfe omit^^f n &^n, a! ofaii^m&iiu- ^ss^iii eixiaf^ ^iai, ^^ai 

^^ai ^ yoiu 4^ i§ g^^oi^e eixim^ qi Mgsib ^u/d , h^xf §^h«i, if^M mi[M, eoiwu ^im 

#^ hi nsi a^a. fe^si mom, 2\°*m m^m mum. ±\m a^a. s»b g^^i, laa ^ 5>n^]£i »bbsi ^ai s sa, 
£3£Hmg g^ia, ^ai^sy a^a, 2ie if^st^si ^ohoii o\mm 4 21a. ^ai, ouii^M^nf 1^ ^auisj ^ai#^ 
sitiou &mow\ ^ ^ ai3. ^^igoHoii am mm^ &mo\ Dt^mB^ »«bsb^£ 01 s ^^am sb, oi^<y^^ ^9 as 

^ wsoii cn6H 4^1 ^aioiis an6K)i i§5fS2U, oi i= ojui^oi ^ou mhi^di, e ^soii ^afe ^i^ ^o^2i e^r°J x\^m D[B x^ahs 
ofe^Ei &m ^ Ef ^aioipi- Ji^mo^ §§ oian^ 5101 a. gobiai ^ ^ssi s§§ ^1^^ ^^s^s 

91 Si ^|#^ A^OII HiSH S6HXI0I: B ^0|Q. 

I 

(5^) S^j 

g^tr 1. 

is sai£i^ moiE^Ai^^bi^^ se^ 12 ^sa: 
<sl^^ i> 




»<SlE^API SE^ XI SE^ blxl^^ C1-C302J Bil^API. x|^@ SEfe blXISS C1-C302I ^^liy^APl. fl»S SE^ blxl^S C1-C 
308 ^3iy^API, SE^ b|x|^@ C2-C302J 31 = ay^^APL xl^S SE^ blxl^S C1-C30Si EISBH^API. xl^9 SE^ bl 

MBS C1-C302] BBEIB^API, Xl^S SEhr bl»*S C1-C302I mOlH^Aia^^API, X|^& SE^ blxl^S C1-C30SJ ^^^^^API 
, »*B blxl^S C1-C30HJ OWIicBB^API, xl§^3 EE^ blxl^Q C1-C302] OfOlicBlJEIfiBH^API. xl^9 SEfe b|xl^9 C5 
-O302J AWIBSBB^API, xl^S SE^ blxl^Q C2-C302I «EIISAhOISS»a^API f xl&Q SE^ b|x|^^! C6-C302J O^^API, blxl 
^fe^ x| C6-C20^ OttttfU^API. Xl^@ blxl^^ C4-C302I SIIEIISOhg^API, til XI » SE^ XIB@ C4-C202I MEIISO^BB 
B^API: 

xl&9 blxl^e C1-C302J BBEI25I, xlii-S EE^ blxl^S C1-C302J »9IIUEI2^l f x|^& EE^ blxl^S C1-C3021 B^IUEIfi^l. 
xlfe^ EE^ dlx|^9 C2-C302] ^eeWBBEIS^I, Xl^& SE^ blxl^S C1-C303 Eia»BEI23|. Xl^S SE^ blxl^^l C1-C302J XI 
m$ EE^ blxl^@ C1-C302J S^IE^Aia^EIS^I, xl^^i SEfe blx|^@ C1-C302] BU^IHEI^I. Xl^2 £^ blxl^S C1-C302J 0\ 
DlifcSHiElfi^l. xl^Q SE^ b|xl^9 C1-C30H1 0miic»BEI2»HEia3|, xl^Q 9E^ b|xl^@ C5-C302J AWIBSBHEIfi^l, x|^& 
SEfe blxll^S C2-C302J SIIEIISA^OIBSBUEIS^I, XIBS SE^ blxl^S C6-C302J OfBEIfi^l. til XI » SE^ xl^S C6-C202J OhHttB 
El 9^1 , xl^S £1= tilx|^@ C4-C302] NQISO^H El 231, UIXIB £^ xl^9 C4-C202I 8IQIS0FBBS1EI23I; 

XI^S EE^ H|X|»a.C1-C302| BHOhEi^l, Xl^£! EEfe blxl^S C1-C302I B^liyom^l. *\&& SEfe UIXIBS C1-C303J »9IW0m3|. 
xlfe^ EE^ til XI B 
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} • 9 C2-C302J ^s £ yo^ 0f oi^| dlXl^S C1-C302J EIS»*OJB!^l. Xl^^ SE^f dlXl^S C1-C302J xl 

&m t£z= blxl^£! C1-C302] mO|cs A jOh^ 0 ^ai^| £ ^ blXl^S C1-C302J aagaOhSPI. xlt^S SE{= b|xl^@ C1-C302J 0\ 

□l!^8B(»e!3l. xl^9 SE£r blxl^S C1-C302] 0MI!c8BEIfiBa<»e!3l. xl^S SE^r blxl^S C5-C302J AhOIM^S^Oh°]:>|, X\&& 
SEfe Hlxl&S C2-C302] SIIEIISAfOiaS&SOfSi^l. Xl^3 SEi= bixl^S C6-C302J 0h«OFE!5| f UIM* SE£r XI »@ C6-C202J OHJg^ 
<H6!3|. xl^© EEb blxl^S C4-C302] 81EII£0tB0he!?l. blxl^ SE^ xl^@ C4-C202] 3IIEM£<»B8B<H&i3|:£ 0l¥0t£! 22£¥Ej 6j 

U0UI2J A, a A 2 £r 4^(1-1)0112, 
O. S SEcr NHOIU, 

f 

4 LHXI 202J S^OICK 

t 

s^tr 2. 

xiii'soii sioiah, 2^ SAitib mmmzi 21 



X 



u\i\ 

blxl 

n:?i 



1ST ^N-CH 2 +J 
RiO^— ^-OR 2 

N^N-CHjH— ■ 
X J n 

MB. Ri a R 2 ^ /dS &31&0I 4^, Xl»@ SE^ blxl^Q C1-C302J 8B3I. xl€*£ 5E^ b|x|£!£! C1-C302] B^ia 31. x|^3 EE{= 

&s ci-c302j aaiy^i. xi^s se^ bixi^e 02-03021 51-sMya^^i, xit^ hixi^q C1-C3021 Eisaa^i. xi&s se^ 

C1-C302J 8BEIS2I. XISE! SEfe UIMS9C1-C302I B^API, xl^S 5E^ d|x|i*@ C1-C302J ShOI «AI8B2I. SEi= 
&@ C1-C30°i 8B£tB2l. xl^Q EEi= d|x|^£! C1-C302] OKJIicBB^I. xl^S SEi= dlxl^g C1-C302J 0mik:8aE]28B:M. xl 
SEfe dlxl»@ C5-C302J AWIg£8B3|. Xl^Q SE^ blXl^S C2-C302] 6HHISAfOIMSaa^l, Xl^9 SE^ dl*l*@ C6-C302I 01- 

. bixi^ se^ ass C6-C202] otaaa?i. xise sei= bixi^s C4-C302j snaisoi-a^i; bixi^ ee^ xi^e c4-c2osj aiEiisoha 



XB; O, S SE^ NH0II2. 
nS 4 LHXI 2021 §4*0101. 



§fir 3. 

HII^OII 2A0iAH, 32^ 5A|£1^ llt^M21 511 

<s|.*[A| 3> 



^S^^ 5^ 1S SAISIfe g^OIE^AI^^bl^a SE^ 3 




X 

N^N-CHj-p 

'1 S ^™ SR 2 
— N-CH 2 4 - 

X 

A^|Ai- t x ^ O, S Sfe NHOIH, 

r, |a- r 2 ^ ajiaoi xi^a se^ bixi^a ci-c302j aa^i. xi^s se^ bixi^a ci-c3osj a^iy^i, xi^a se^ bixi^s c 

1-&302I a^ia^i. x|^@ SE^ dlxl^a C2-C302] 3hseyo^^| 5- blxl^a C1-C302] ElfiaU^L xl^a SE^ blxl^Q C1 

-0^021 aUEI8^l, Xl^S £b b|Xl^^C1-C3021 a^API, Xl^a 9E^ blxl^a C1-C302J SfOIH^Aia^^l, Xl^^i SE^ dlxlt^ C1 

-C302I aa^ia^i. xi^a bixi&a ci-c302j o^oi^^^^i, xi^a se^ aixi&s ci-c302i omi^a^Eisa^^i. xi^& se^ bi 

Xlfe^ C5-C3021 AhOISSaa^l. xl^& EE^ blxl^S C2-C302J SIIEIISAFOIgSaa^l. Xl^a SE^ blxl^a C6-C302] OFa^L HIM* 

EEfe xii^^ C6-C202i otaaa^i. xi^e se^ bixi^a C4-C302J siiEysofa^i. se^ xi^^ 04-0202] aiiEiiso^aa^is oi^ 

CHS! 5^^¥Ei ^^£13, 
4 LHXI 202J S^OICj-. 



Sf S 4. 

HimOII 2ICHAH, 4^ SA|£j^ ^i^M21 318 ^§2£ ot±± §1*^ 1S HA|£1^ oFOI ^^A| dl SE^ H ^£X||. 

I 

<§Js[AJ 4> 

{• 
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a^|a.^ x ^ O, S SEb NHOI 3, 

J 

R,5lf R 2 = AH ^ H3I&0I 4»±. X\&& SE£f blxl^9 C1-C302I ttKOI. Xl&£ SE^r blXl^S C1-C302I ttSIU^I. x|^9 SEfe blxl^Q C 
1-C302I »3iy3l, XI &@ SE^ blxl^S C2-C302J 3f§Sy^;i, xl^S SE^ blxl^Q C1-C302] EISiMPI, xl^S SEi= b|x|^9 C1 
-C302J STUEtS^I. ^I^S SE= biXl^SC1-C302| tt^API, SE^ blxl^e C1-C302I 8K>| = *AI»U3|. xl^S SE£r blXISE C1 

-ck)2J SMlAtH^I. XI&S SE£r bixl^S C1-C302J omiitttH^I. xl€*@ SE£r bl*ISS C1-C302I (»OlinSSEl2&iPl f x|§f@ SEfe HI 
»*S C5-C302J AWIBSgm^l. xl^E SE^ blxl^e C2-C302] 8|EIISA(OiaS8tH?l . xl§*£ SEhr blxl^9 C6-C302I OHC?l. bixl^ 
SEfc Xl£f9 C6-C202J OtHSTH?!. xl^£ SE^ blxl^S C4-C302I 8BEUSOI-W3I. til XI » 9Ei=r xl^2 C4-C202I 80 BISOI-W STSI^IS OI^P 

oi el asisa. 

n^U UXI 2021 84*01 Ch 

"|«2» LHXI HI48S CHE Eh »0« 2J0IAH, R, » R 2 ^f Al^ ^g^og Oil 1*31, S^i! (allylpl , H^EI y (propynylpl . ¥B3I. C1- 

C3p ^^^Ai^sMy^i. C1-C302I ^^sy^i, C1-C302J oHiiinBSPie! ^S2£ a^ ^§2^ sm**i 121 mOIEHAI^ 

5HtJI¥iJ SE^ 3 S£H. 
8-^8 6. 

Hit 8 Oil 2iCH AH , 3114^3 XII , S ^0)1 ^Oh ge^2| Xjl>l, ^Md SPI8UI2I &AKs! §?1§!^2| XII >l, CO^gei^ 5S 

§J jj|>| t «§* Aj- eji^ m xill^: 114=2] ^^i §J 1^011 0|§5hb 5^ SA|£|^ mO|H^AI^91til¥i! SE^ 

8f8 7. 

*ii|soii aioun. n^x> monw, msm &d\m. spi^ #oiw se= iiiwi asv imsj a^a, ^21 a?tn. asrg xii^ai aim 

SEfe 831X1011 Olgm^ 2!M »fe sF*^ 1^ SAISb 6hO|H^AI¥^dl¥^ SE£r 3 

a4»s 8. 

HifjSWi &ouh, 2, fc g xi§r ^ g^sii, Maeo 91 Bmsivi mmms] mz\ % sau aso^nsflnis saa, ^ai^si a^xii se^ 
2ie m^^gsj ^ oh oil oiga^ ^S2^ af^ IS SAISI^ mOIH^A|^^bl¥^ SE^ 3 ^ EE XII. 



898 9. 

5^ 5A|£J^ mOIE^AI^^bl^^HI m^s\ SEi= ^ = 
^Al^^til^^ SE^ 3 ^££1121 ai^Sa. 



^Aia^ a^ 1^ saisj^ s^oie 



<mm^ 5> 

v. 

i 



= — x t] 

HO-^— ^OH 

N >f N " CH 2' 

X 



<Sfsf^i 1> 

1 



— : — tI 

N^N-CHj-J 

N >f N "" CH 2" 



X J n 

&%tAm, A, S OR, OI3. A 2 fe OR 2 012, 



X!= O, S SEfe NHOI2, 

I 

2006/3/16 



19 



WIPS PIView 3.3.3.1 



RiP R 2 fc &3I2J0I 4^, X\g& blx|£*£! C1-C302I BB3I. xl^9 SE^ blxlt*S C1-C302J B?||U2I, SEi=r dIXI&S C 

1HC302J xlth© SE^ blxl^S C2-C302I 3f = Sy^^l, xlSfS SE^ blxl^S C1-C302J EI2ttU^I. SE£r d|X|»S CI 

-03021 BBEI82I. xl&9 EE^r bl Xl£>9C1 -C302] g^API, xl£*£! SE^ b|xl^9 C1-C302I SVOI E^AI »B?I , xl^9 SE^r blxl^e CI 
-C302I BBBB2I. Xl^S SE£r blxl^e C1-C302J (»0I!e»B3I. XI »S EE*= blXl^S C1-C302] 0h0l!ctt&EI£ttB3l, xl€*^ £ ^ y| 
XI |*S C5-C302J MO|«£»HJ| f Xl^S SEi= blXl^S C2-C302I oil BI£AK)IB£aS:?l . XISS 3E^ d|X|^^ C6-C302J OUPI. dlXIS* 
EE& xli*S C6-C202I OhggfS^I. x|^@ SEb blXJSS C4-C302] 8)iai£OHH3l. blXIS SEfe xl^@ C4-C202] SliaiSOtB BB3IS 01^ 
OiSI 6j^£l3. 
I 

ng 4 LHII 202] 3 4=01 Q. 
S^S 10. 

mrnow 9xo\m, &j\ m%*m &m ee^ 9^sjb» &*sai, 01-030 bb as, 01-030 aB beioie. ci-c3o b^iiu aeioin a 01-030 

^Siy BBtOIHS OI^CH*! ^og^Ei B£2!!2tB Si C1-C30 ¥4«BB9f£**Mtf . C1-C202] aBEJ8 SE^r C1-302J BBOJHOI 

AfgElb ^§2§ 5fe l§2^ 6^ SW6| 1£ SAj£]^ 8*0|H^A|¥^d|Pi! SEfe H ?*E*II2J fl|£BH. 

fllfi'aoil &CHAH, 1 CHI AH R, » R 2 3> BB }| (ally! group) 2! 3?, 62^ 3A|£|£r »8»fc E+^IS 71 M m^M 121 

»:»S(Ri a R 2 ^ 2¥ -CH 2 CH 2 CH 2 SR'Y21 S^fe 2g ^§25 3A|£jhr 8K)|E^AI¥31dl¥B SE^ 3 SEXII2I 

<sl*i6\ 6> 

I 

HSf-R'-Y 

a^ja.- R .o C2-C102J bbspioiii. -cooh, -nh 2 , oh se^ shoick 

Xlig^Oil 10||Ai R, B R 2 ^ arw^Kallyl group)2i 3^, ^s^gaf ^^§1 «A|8K)t SW*I 22] 2tB8(Ri B R 2 ^ 

-cH 2 cH 2 0H)e a^ 38 ^§2s if*^ is haisi^ moin^Ai^^bi^^ se^ □ ^s^iisi xiis^a. 

13. 

SKI I 5^ SAISJ^ ShOIE^AI^^bl^^M EIS Sf§[§3|- ^l5f^ 8fe Sf*^ 1^ SA|£|^ 8hOI E^AI bl fi 

<4^a« 5> 




<S^&! 1> 




^^i^ie, a, 8 sr, om, A 2 b sr 2 oih, 

Xfe O, S SEi= NHOIH, 

Rip R 2 ^ Ai^ &3I2J0I *>±, xl^e SE^ blXl^S C1-C302] »H3| f Xl^@ SE^ blxl^^ C1-C302J x|^& SE^ blxl^Q C 

1-G3021 ^3|y^| f x|^@ SE^ b|x|^£ C2-C302I 3t^&^&^3\. xl^S SEfe blXl^S C1-C3021 Eia»«5|, xl&S SE^ blxl&S C1 
-C302] ttUEIS^I. xl^9 b|xl^@C1-C302| ^^API, xl^E! EE^ blx|^@ C1-C302I 8I-0! ^^Al^^^l , Xl^S SE^ blxl^S C1 
-C ! 302J 8t»««2| f xl^^J SE^ blxl^S C1-C302] OhDlic»H^I. xli^S SEfe blxl^S C1-C302J OhOlic»HEI2aB^I. Xl^2 EE^ HI 
Xl*& C5-C302J M0I«S»H3L Xl^9 SE^ b|x|^9 C2-C302I NEISAFOIBSttCI^I. x|^@ SE^ blxl^^ C6-C302J OfB^I. blXIS 
SE^ xl^9 C6-C202J OhHttU^I. Xl^& SEfe blxl^9 C4-C302I oUEnSOtB^I. blxl^ EE^ x|^9 C4-C202I 8DBI£0fBBB^IS 0|^ 
OH ^1 <y^£JI}, 

4 LHXI 202j S^OICf. 
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S?» 14. . 

XIIWSOII <2lO\M, &D\ &m StSBOl C1-C302I S^EI^, C6-C302I OimEim. C1-C30S1 mO\^mMD[ xl&S Bl-'EIB. C1-C302J 
MUttJ\J\ xl ^El§£ OI^CHS 22£¥9 ofe Sftf±! SA|£j^ 8F0|H^AI¥^bl¥^ SI 3 ^£X1I2| 

a 4*8 is. 

mil m^±\ 5£ HAIS^ 8}0I£«A|??1U!VHB 0^°l £tB8j» yiB^ ^S2g 6fe 1^ HA|£|^ oK)IE^A|^?tdl¥i! 

<§f^AI 5> 




XnD, S EE^ NHOIH, 

R,b R 2 = AH ^3|I2J0| 4^, x|^9 SE^ dl£l€*@ C1-C302J Xl^9 EE£r d|x|^£! C1-C302I St^O W^l. X| EE^ d|Xl^@ C 

1-C302J tt^iy:>l. xl^9 EE^ d|xj^£! C2-C30SJ x|&9 EEi= dlxl^Q C1-C302J ElfittH^I. EE^ dlxl&S C1 

-C30°l ttUEIS^I. xl^S EE^ dixl^£!C1-C302j gf^API, xl£*S EE^ d|Xl^£i C1-C302J »0|S*A|»B^I. 9E^ dlxli^ CI 

-C302J ttUtiH^I. xl^^l SE^ dlxl^e C1-C30H] OtOlicBH^I. xl^@ SE^ dlxl^S C1-C30S] (HOIicttHEISSHPI. xl^£! EE^ dl 
Xl4@ C5-C3021 AK)IB£ttH3l, Xl^S E£{= d|x|^£ C2-C302I 8||EIISAK)| m^UD\ , Xl^Q SE^ d|Xt^@ C6-C302J OUPI, blMS 
SE£ xl^@ C6-C202J Ohtttta^l. Xl^9 EE}= d|x|^@ C4-C30HI »l EIISO|*WPI. dlxlt^ EE^ Xl^Q C4-C20SI qiEHSOhttttU^IS OI¥ 
01 fj 2ES¥9 £^£112, 

4 LHXI 20Si §4*0!CL 

g^lT 16. 

»lfe»0|| 210IAH, &3| O^ei StBBOl C1-C302I BfiOte!. C6-C302J OHIOfEl, C1-C302J 5^ = ^<^OI xl^@ »*IOFE!2S OI¥Oi£! 5 

a|*» 17. 

mgw urn xh! 1 6ss o\± m mow ?io\m, &d\ mm^ ss. sAia^ mo\^mM^3iu\^ms, 

7^ SAISfer ^^dl¥^°J #»S*SS >IXi ^ CH XI Ztm ^§2? »Sf±i 1S 2A|£ii= »0|E*AI¥3ldl»B EEifr 3 S£HI 

SI 

?: 
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6f?l&Jg, Xb O, S EE^ NHOI3, 4 UXI 20SJ g^OICf. 
a^lT 18. 



H$7*0| a (MAI. £>0| &»B*OI. 

0 3 | K 2 Cr 2 0 7 . Na 2 Cr 2 O7 , KMn0 4 . Nal0 4 , Pb(OC(=0)CH 3 ) 2 . Ru0 4 , H 2 O 

2. RuCI 3 . Cr0 3 . (C 5 H5 NH) 2 Cr 2 O 7 (P0C), HI £| CI MMSSHSDIIOI ^(PCC), NaCI0 2 , Hg(OC(=0)CH 3 ) 2 . (NH 4 ) 2 S 2 0 8 . K 2 S 2 O s §=! Na 
2 S.i 0 8 . NaHSOs . KHSOs . H 2 N 2 O 

2, KlSBP (Cytochrome) P-450 14:, C 6 H 5 IO % NaOCI^^ Ol^OiS 20\\M 6m 0|§SfOj ^A|£i^ 5M fS2 

§l«f±! 1£ 5A|£j^ 3K)|H«A|^UI¥i! EE^ 3 ^£x||2| Xii£^g. 

mpm 19. 

«f7»01 2A0UH, «3| tf»BhSOI. (NH 4 ) 2 S 2 0 8 . K 2 S 

c 

2 OJ> SEi= Na 2 S 2 0 8 M Olg^Oj, 01 &1I ££I>h 25 LH XI lOOtJOIU. &§}M2\ SMfOI Sf*^ 72] ^dl^H 1§§ }|^o^ ^Qj 8 LHJI 60 

8£! ^§25 6fe »Sf&! IS fiA|£|fe mOIH^A|^9ibl¥l SEi= □ &£M2\ 

i 

20. 

»li7S0ll 2JOUH, £P| 6hO|H^¥^bl¥10l, 

^# ^^moii Eii^emoiHs^. oii&e se^ chants sj i^ef2, ois am mot oi°»°m ^ssm. oi^ioii chi&§ mj\m 

»£»21. 

«ifn lhxi M6mm o\± m mow a>ei xii^s 3K)i==Ai^di^t! se^ □ ssxiib oisGeia mm^ *ngm^ ^§2^ ms= ois 

til AH. 

22. 

HI21S0II SiOUH, &J\ 01 S £!API- 0I£<M^£ eg 0.5 LHXI 10 2^7* XUIfl 10 LflXI 90 ^i£¥ % ^Xil 10 LHXI 70 i^i 5 

S^fer OIS £EH£j ^X|°|M ^bl6h^ 51 iS2^ m*=r OIS ^ AH. 

fe£5 1 
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